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Techniques for Custom Cabinet Work 
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Corrugated Board Production 


MIXING STARCH ADHESIVES 
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THREAD-THIN contact is all that’s required to bond the open 
end of the thimble. The adhesive used here holds fast at over 
5000 psi in overlap shear (aluminum-aluminum); makes 


load-bearing honeycomb sandwich structures practical. 


ADHESIVES, COATINGS AND SEALERS DIVISION 


TMiienesora (finine ano ]Yfanuractrurinc company 
» +. WHERE RESEARCH IS THE KEY TO TOMORROW 


FROM 3M RESEARCH 


Adhesives that meet 
bonding problems 
“edge on” 


3M research-developed adhesives can hold over 6 
pounds on the rim of a thimble. Industry is putting 
this strength to work in hundreds of ways. 


AIRCRAFT WINGS, for example, 
are being built of lighter, far 
stronger honeycomb sand- 
wich structures, thanks to 
3M Composite Film Ad- 
hesives. These dry adhesive 
films turn liquid, then cure 
under bonding heat. Their remarkably high peel strength 
holds wing skin and core in- 
tact for the life of the plane. 


THESE SAME WINGS are coated 
with other 3M products- 
‘ erosion-resistant coatings. 
They protect the leading 
’ edges from the destructive 
: ' blast of rain and dust 2 
a supersonic speeds. 
= _ 3M SEALERS help make fue 
tanks leakproof. They do this vital job in spite of & 
treme vibration, structural flexing, thermal expansio 
and contraction of the sealed surfaces, rapid tem 
perature changes. 


SEE WHAT 3M Adhesives 
ean do for you! For in- 
formation and free litera- 
ture, write: 3M, A. C. & 
S. Division, Department 
YV-59, 900 Bush Ave., 
St. Paul 6, Minnesota. 
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to the science of adhesion... 


with STABOND specific purpose cements 


Since the primordial applications of natural rosin glues, men have encountered—and 
solved—countless adhesion problems. Meeting the intricate demands of today’s indus- 
trial orbits, the permanent bonding of a vast variety of materials requires adhesives 
formulated for specific needs. 

Perhaps your present bonding materials are outdated—or—can be improved, 
thereby producing a better product. 

Perhaps the development and manufacture of a new product must rely on a speci- 
fic bonding agent, tested and produced especially for a critical or unusual purpose. 

You'll find that STABOND adhesives, formulated and produced by the Plastics Divi- 
sion of American Latex Products Corp., will solve any adhesive problem. Write today 
for the detailed technical data bulletins revealing a broad range of adhesives imme- 
diately available. 


The new Freedlander Research and Development 
Center at Hawthorne, California devoted to the devel- 


Aiouesives “aa aang ta 
C opment of STABOND applications, invites you to call or 
‘COATINGS - pay . 
write for research and/or manufacturing information. 
SeaAants 
AQMERICAN L ATEX 
— PRODUCTS CORPORATION 
- mmm —  - “ES” te a eee oe 
= -— cane POR ~ 3341 W. El Segundo Bivd., 
a 
i INFORMATIVE om. - Hawthorne, Calif. 
* STABOND a ORegon 8-5021 
2 TECHNICAL DATA S OSborne 6-0141 
bs. — : = A Division of The 
4 Formulated adhesives »~ <9 Dayton Rubber Company 
a - aileabel, for é Ai ~ 
a. ate delivery. In the - 0 
wd event existing materials 
 =—_—__ TT 1. not meet require- = 
|= ments, a complete «4 = HEADQUARTERS 
i R & D laboratory is at a FOR NEW IDEAS 
et your disposal. Z “Fs 
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BRANCHES SAN FRANCISCO, 42 Gough Street SEATTLE, 2231 Fifth Avenue DALLAS, 1300 Crampton St. 
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Service 
In This Issue 
La 
; OOO Bonding Wood Veneers and Joints 
Cabinet maker explains how exclusive use of 
—— f hot animal glues assures the strength and 
Secers © beauty of custom built furniture pieces 20 Be 
ADHESIVES AGE 
Plastic-to-Rubber Bonding 
Production-line schedules called for a fast 
are urged to use method of obtaining a watertight bond be- 
the Reader's tween a plastic valve and the rubber body of A 
. ‘ an underwater mask 23 
Service Card in 
. 7 ‘ 
this issue in : Economics of Corrugating Adhesives— 
order to obtain By Millard G. Brekke and Leonard H. Lipman 
A dollars and cents guide to equipment neces- 
additional data sary for the preparation, storage and circula- Le 
tion of the starch adhesive used in making 
on the products corrugated board 24 
described. 
Color Control of Tile Mortar C 
OOO Hue balance and consistency of mortar used Ty 
in the installation of colored tile is assured 
by the use of rotary batch blending of mate- 
Please Note: tials 27 
: A 
The material you Pneumatics for Adhesive Production— 
i By John Fischer 
send for is of Air-conveying of bulk materials used in the 
» importance to you manufacture of adhesives 28 
and to the manu- B 
facturer. Please About the Cover Photographs 
print your name a on Sous albesce ee ee a 
hesive bases is shown in the top photo, used by courtesy of Sprout, 
and address Waldron & Co., Inc. The center photo of glue applied to the 
tenon edge of a wood panel is from a staff series on bonding custom 
furniture. A 666-gallon paste mixing unit for corrugated board B 
legibly manufacture is shown in the bottom photo supplied by Corrugated Cc 
Adhesive and Combiner Consultants, Inc. Cc 
Cc 
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Latex in Adhesives—By Raymond A. Stone 
A survey of the different kinds of natural and 
synthetic latices and the features that make 
each type valuable in adhesives 


Bonding Vinyl-to-Metal 
In the manufacture of “moveable” walls, 
vinyl-coated fabrics are attached to metal 
frames by an adhesive bond that is literally 
designed to be pulled 


Adhesive Deterioration in Metal Bonds at High 
Temperatures—Part 1— 
By J. M. Black and R. F. Blomquist 
A phenol-epoxy resin adhesive aged at 550° 
F. in air and nitrogen is studied by infrared 
spectrophotometry 


Lease or Buy?——By Robert Sheridan 
Questions and answers designed to help the 
adhesives manufacturer or user decide how 
best to finance new equipment 


Coming Next Month 
Types of Adhesive Bonds 


A close-up investigation into the types of 
forces active in adhesion and an explanation 
of why adhesives adhere 


Adhesive Deterioration in Metal Bonds at High 
Temperatures—Part 2 
Further studies of the deterioration of alumi- 
num and stainless steel bond under controlled 
temperature and stress conditions 


Bookbinding Techniques and Equipment 
Facts and photos on gluing techniques used 
by a New York manufacturer to turn out 100,- 
000 books a day 
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BECAUSE OF 


WIDE. 


One of these seven grades 


should do your job 
GREEN STRIPE......... 196-220 grams 
ORANGE STRIPE........ 171-195 grams 
ORANGE STRIPE........ 146-170 grams 
ere 121-145 grams 
RED STRIPE. ..........101-120 grams 


Com aaa to vier types 3 aia 
wit of equal gel test 


Thanks to sali vaiiestthin 
under constant technical control 


Darling’ 8 yea in saan the 

heart of the meat industry, pro- 

vides a steady supply of raw 
ial 


From a rapid, efficient manufac- 
turing process and a relatively 
inexpensive raw material 


NOW AVAILABLE!—<a new, light 

color, extra quality glue, testing 

60-70 and 80-90 grams— 
DARLING'S GOLD STRIPE 


For samples, technical information, 
prices—write or call YArds 7- 3000. 


DARLING & COMPANY 


Rai DIVISION | 


Ashland A 
ago 9, Illinois: 
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Has a rapid incorporation rate. facilitates pigment 
dispersion. Does not retard the cure in the 
presence of organic accelerators. Prevents the 
sagging of extruded goods and stock contraction 


= = =4 previous to the cure. 
= EZ a a — $= ; o : 
BU = "\\\ js li ro Dries out sticky compounds and prevents their 
3a og ie ne = adhering to mill and calender rolls. 
——— J. ——— al . : 
DSEEZ ”__L~272£ Saves considerably on white pigments and color, 


Many more advantages on request. 


asx ron FACTICE® 


® 


Feel free to submit your problems to us. Just 
explain your difficulty, or describe the effect 
you wish to achieve. Without obligation, our 
laboratory will gladly make helpful recom- 


mendations. Data on request any time. 
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ws SEALANT 
and EQUIPMENT ‘a 


CEMENTERS | nozzles, cartridges 
| guns and mixers 


for 
LATEX 
GLUE 


RUBBER 
CEMENT 


Ideal for short runs 
and production. Edge, stripe 
and full one-side coating of 

small and large sheets, from thin paper 
to 4” thick foam. Portable types and 
top-side conveyor machines for produc- 
tion. 3” to 60”. 
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PLASTIC — LEATHER 
FELT — CARDBOARD 
FIBERGLAS — CORK 
URETHANE FOAM 
NGE RUBBER 
LATEX FOAM — LABELS 
DIE-CUT METAL Patent No. 2,838,210 
HARD RUBBER 
GASKETS — PAPER 
RUBBERIZED HAIR 
POLYSTYRENE FOAM 
and for 
DISPLAY CARDS for 
BLISTER PACKAGING 


SCHAEFER MACHINE COMPANY, Inc. 
147 Front Street Bridgeport 6, Conn. SEMCO SALES & SERVICE, INC. 


Tels: Bridgeport, Forest 8-2250—New York City, MU 6-8740 3141 W Century Bivd., Inglewood, Calif. - ORegon 8-2897 


Boston, Mission 3-8096 


Write tor Complete Catalogue 


PPS” FFE FEEL Fe*=s F 
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Looking Ahead 


Now that ADHESIVES AGE has been in existence for more than six months, 
we are permitting ourselves the luxury of some observations about this 
industry of ours. One of the major points which comes to attention is the 
amazing vitality of the adhesives industry. In scanning news reports as they 
appeared in our journal we have been struck by the degree of activity now 
going on—activity denoting growth, expansion, optimism. Witness these facts: 

e H.B. Fuller Co. has announced plans for a new adhesives manufacturing 
plant at Fairfax, Kansas. 

e National Adhesives (Canada) has begun construction of a vinyl emulsion 
plant in Toronto. 

e Borden Chemical is constructing a new adhesives and coatings facility 
at Illiopolis, Ill. 

e Armour plans the construction of a new dried blood plant at St. Paul, 
Minn., for the production of a new, water-resistant adhesive. 

e Reichhold Chemicals has completed a polyvinyl acetate emulsion plant 
at Kansas City, Kansas. 

e National Starch plans a 50 per cent expansion of its vinyl acetate poly- 
merization plant at Meredosia, Ill. 

e Union Carbide will build a new plant for the production of liquid epoxy 
resins at Marietta, Ohio. 

e Pacific Giue Manufacturing is building a second adhesives plant at 
Seattle, Wash. 

e Pennsylvania Lacquer is expanding its facilities for the manufacture of 
epoxies. 

e Morningstar-Paisley has begun production of liquid vinyl chloride and 
natural and synthetic latex compounds at its new plant in Clifton, N.J. 

e J-G Chemists are opening a new adhesives plant at Murray, Ky., this 
spring. 

e American Viscose and Sun Oil have established an equally owned affiliate 
for the manufacture, amongst other things, of adhesives. 

e Goodrich has opened its new $2.5 million adhesives plant in Akron, Ohio. 

Surely, these facts are evidence of a new and rapid growth rate for the 
adhesives industry. Adhesives manufacturers are apparently expecting more 
business, reflecting increased activity on the part of the adhesives consumer. 
Suppliers to the adhesives industry are also accelerating production to meet 
demands from new adhesives plants. 

Where do you stand in this new approach picture? Are you making provi- 
sion for the future? The industry is on the move—are you prepared to move 
with it? 
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rubber substitutes 


Types, grades and blends 
for every purpose, wherever 
Vulcanized Vegetable Oils 
can be used in production 
of Rubber Goods— 

be they Synthetic, Natural, 


or Reclaimed—including Adhesives 
A long established and proven product. 


THE CARTER BELL MFG. CO. 


SPRINGFIELD, NEW JERSEY 


Represented by 


HARWICK STANDARD CHEMICAL CO. 
Akron, Boston, Chicago, Los Angeles, Trenton, Denver, 
Albertsville, (Ala.), Greenville, (S$. C.) 


A By Dr. Irving Skeist 


Question: My problem is to get the best, permanem 
adhesives for pasting leather and imitation leather 
on gold plated brass. 


& 
3 
. 
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Answer: A rubber is called for here. While mam 
rubbers might work, neoprene is favored for ths 
type of application. The neoprene, in either late 
or solvent cement, is applied to both surfaces, th 
water or solvents are evaporated, and the tacky sur 
faces are brought together. A urethane adhesiv 
might also be applicable. The urethanes have th 
advantage of 100 per cent solids content, but th 
disadvantage of requiring the mixing of two com 
ponents just prior to use. 


Question: In the manufacture of shoe uppers, w 
bond leather to itself by coating both surfaces wit 
cement, letting some of the solvent evaporate befor 
we put the pieces together. It would help us tre 
mendously to be able to coat only one of the surfaces 


Answer: Pyroxylin dopes have been the traditiona 
adhesives for leather. They give excellent bonds, but 
must be applied at low viscosity for adequate wae 
and composited at higher viscosity for adequate 
This means coating both surfaces. 

An epoxy adhesive may work satisfactorily when 
applied to only one side. One of the higher viscosity 
liquid epoxy resins should be used, together wit 
an aliphatic amine or modified aliphatic amin 
catalyst to provide cure at room temperature. Thest 
are two part systems. After mixing, they have pd 
lives of an hour, more-or-less. Machines are available 
to dispense the two components in the right propor 
tion, or to meter, mix and dispense them. Coat th 
smoother surface, if there is a difference between 
the two. After bonding, let the composite stand for 
several hours before applying any stress to it. 
bond will set faster if heated. 


Question: We are concerned with the problem 
bonding neoprene gaskets to metal surfaces. 

the gaskets are fixed in place, they are subject © 
lateral forces of about 100 Ibs. per square inch. We 
should like very much to find an adhesive compoun 
including a method of bonding the neoprene gasket 
to either stainless steel or cast iron. The gasket 
enclose an area of approximately one square foot 
They are square in shape and have a surface are 
available for bonding of approximately 1” wide 
all four sides. We would like to accomplish thé 
without vulcanizing if possible. Any suggestions you 
might be able to offer us along these lines would b 
greatly appreciated. 
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CONSULTANT’S CORNER 


Answer: A neoprene solvent cement should give ade- 
quate performance. The cement should be com- 

with minimum resin loading, so as to 
ghieve highest shear strength. (Resins improve 
tensile strength, but reduce elongation. Shear 
strength requires both; it is related to the area under 
the stress-strain curve, which is greatest at rather 
low resin/neoprene ratios. 

Neoprene cements may be compounded to be—in 
order of increasing strength—non-curing (no vul- 
canizing agent), air-curing (very fast vulcanizing 
agents), or heat-curing (moderately fast vulcanizing 
agents). You apparently require an air-curing com- 

n. 


Question: Will appreciate your sending us informa- 
tion regarding adhesives that may be used for fusing 
two pieces of cloth together to make knee patches. 


Answer: A patching tape can be made by coating 
doth with a vinyl plastisol or organosol. Plastisols 
are suspensions of vinyl chloride resins in plasticizers 
(non-volatile softeners), while organosols contain 
these ingredients plus volatile solvents and diluents. 
Both are thick pastes at room temperature. Heavily 
plasticized compositions have the best tack. A pa- 
tented composition avoids blocking of the coated 
doth in roll form through the use of solid plastici- 
zers instead of the common liquid ones. In addition, 
the vinyl resin is “internally plasticized” by copoly- 
merizing vinyl chloride with another monomer. 

The plastisol or organosol is applied to the cloth in 
heavy weights, of the order of four to five dry ounces 
per square yard, to insure that adequate adhesive 
will be available for bonding with the garment | 
patched. Then the web is heated, first to drive 
volatiles if an organosol is employed, and finally to 
fuse the coating by dissolving the finely divided 
particles of resin in plasticizers. After cooling and 
slitting, the tape is ready for patching with the aid 
of a hot iron. 


Question: We have developed for our own use a 
thermoplastic adhesive that we find has a shear 
strength of about 2400 Ibs. per square inch on steel 
and a tensile strength of 1000 lbs. per square inch. 
It is necessary to heat parts to about 280-300° F. 
before applying the stick. It bonds about everything 
we have tried and seems to have quite a bit of 
chemical resistance. 

Could you inform us how the shear strength of 
our material compares with other thermoplastic 
adhesives and whether or not this material would 
prove useful in industry and if so where the best 
fields might be. 


Answer: The adhesive appears to be limited in scope. 
Shear strength is moderate but tensile strength is 
low. It may be impractical to heat before bonding. 
especially if the adherends are large. Thermoplastic 
bonds can fail in articles exposed to heat, and are 
generally considered inadvisable in structural appli- 
cations. 

On the other hand, the chemical resistance is 
desirable—so is the stick form. Perhaps this adhesive 
tan be applied most conveniently with the aid of a 
soldering iron. 


Dr. Skeist is associated with Skeist & Schwarz 
Laboratories, Inc., 89 Lincoln Park, Newark 2, 
N.J. He is the author of the recently published 
book, “Epoxy Resins.” 


ADHESIVES AGE, MAY, 1959 


a" ~4 
-PLIOBOND | 


¥ 


eee 


SYNTHETIC 
RUBBER 


COMPOSITION 


STAINLESS STEEL 


EASY TO APPLY. PLIOBOND requires no 
mixing, brushes on, dries rapidly. 
EXCELLENT ADHESION. PLIOBOND ex- 
hibits exceptional strength—up to 1600 
Ibs./sq. in. in shear tests. 

EXTREMELY DURABLE. PLIOBOND re- 
sists age, heat, cold, water, chemicals, oils. 
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Paper Coater 

Developed for high-solids coatings 
of low viscosity, Stadex Dextrin 140 
is said to give exceptional surface 
strength in both machine and off- 
machine coated papers. It is made 
by a patented dextrinization process 
which “fluidizes” dry powdered 
starch by air flow to permit an even 
distribution of heat and acid to 
starch particles for conversion to 
dextrin. High-solids, low viscosity 
coating colors are possible without 
resorting to adhesives of poor bind- 
ing strength. In coating colors, Sta- 
dex Dextrin 140 may be substituted 
for such low-viscosity oxidized 
starches such as Stayco M or Stayco 
C in sufficient amount to lower the 
viscosity to the desired degree 
without loss of coating strength. 
A. E. Staley Mfg. Co. P-100 


Concrete Bondant 

Particularly applicable for bond- 
ing new concrete to old concrete, 
Adhesive 348 may also be used to 
bond steel, brass, aluminum, glass- 
fiber polyester and epoxy, polyvinyl 
chloride, and wood to each other 
and to new concrete. The high ten- 
sile strength of the bond formed 
prevents moisture from seeping in 
around joints to cause spalling, flak- 
ing, and gradual disintegration of 
the mended area. From 30 to 60 
minutes after the adhesive has been 
applied, the new concrete can be 
poured. The modified epoxy bondant 
is prepared immediately before use 
by mixing two components. Appli- 
cation of the mixture is by brush. 
Adhesive 348 cures at normal tem- 
peratures. Ceilcote Co. P-101 


Binding Agent 
Said to be a unique binding agent 
for metal, glass, many plastics, cloth, 
wood and rubber, Number 2383 
Adhesive is used in factories for 
operations such as attaching vinyl 
plastics or rubber to furniture or 
equipment. It is also used in the 
production of paint rollers to attach 
plastic foam to impregnated card- 
board. The dry film is resistant to 
aliphatic hydrocarbons, water and 
petroleum oils. Dennis Chemical Co. 
P-102 


new adhesives 


4 


Epoxy Bondants 

Besides bonding similar and dis- 
similar materials, the Cepox 400 
adhesives can be used for sealing 
and filling gaps. They were devel- 
oped for cementing cast iron, steel, 
copper, aluminum, bronze, brass, 
plastics and other surfaces to them- 
selves and to each other. Thermo- 
setting, the adhesives produce tough, 


water-insoluble bonds that resist 
most acids, alkalies and other chem- 
icals. They have high impact, tensile 
shear, and compressive strength and 
will not dry out, crack, or deteri- 
orate with age. Because they are 
made of 100 per cent solids with no 
solvent or diluent present, they will 
not shrink. Cepox 401 produces a 
tough, rigid bond and requires no 
heat or pressure curing. Cepox 402 
produces a strong, flexible bond with 
high peel strength. It cures at room 
temperature. Chemical Develop- 
ment Corp. P-103 


Plastic Cement 

Because it dries crystal clear, 
Ambroid Plastic Cement eliminates 
objectionable seams at adhesion 
points. It is designed to fill the need 
of hobbyists and craftsmen for a 
quick-drying cement that forms a 
strong bond on the styrene plastics 
used in making models and toys. 
Spillage can be cleaned up with 
minimum surface damage. Ambroid 
Co. P-104 


Liquid Monomer 
N-Vinyl-2-pyrrolidone is a liquid 

monomer which forms copolymers 

and water-soluble polymers that 


have film-forming properties and~ 


strong adhesive characteristics. The 


end-products will adhere to wood, 
paper, glass, human skin, hair, ny- 
lon, and urethane foam. They form 
films which are smooth, continuous, 
and hard. The hydrophilic character 
of a copolymer is dependent on the 
vinylpyrrolidone content. Depend- 
ing on the comonomer and the per- 
centage of vinylpyrrolidone used, 
adhesives may be developed which 
are tenacious and durable, oil-and 
grease-resistent, | pressure-sensitive, 
or temporary and water-removable. 
Copolymers of  vinylpyrrolidone 
and maleates produce permanently 
tacky, pressure-sensitive materials. 
Copolymers of the liquid monomer 
and isobutyl vinyl ether are excep- 
tionally adhesive to glass. Dyestuff 
& Chemical Division, General Ani- 
line & Film Corp. P-105 


Mending Tape 

The delayed setting action of Dul- 
seal facilitates accurate positioning 
of this transparent adhesive mend- 
ing tape. With its protective wax 
coating removed, the film on Dul- 
seal becomes just tacky enough to 
allow approximate positioning. Sev- 
eral hours later it can still be relo- 
cated if necessary. Left untouched 
for about 24 hours, the film’s ad- 
hesive sets and forms a permanent 
bond with the paper or cloth to 
which it was applied. According to 
the manufacturer, the .0015-inch 
thick acetate makes a durable pro- 
tective coating for documents that 
get a lot of handling. Washable, 
waterproof and chemically stable, it 
can also be used for covering out- 
door notices. The tape’s matte outer 
surface will take pen and pencil. 
Keuffel & Esser Co. P-106 


Modified Hot-Melt 

Delivered in the form of dust free 
pellets, Glu-Beeds are a modified 
hot-melt adhesive. For bonding 
porous materials at high speeds, 
they are melted in water at about 
140°F. and held at a temperature 
of about 130°F. while the mixture 
is spread or applied as thinly as 
possible. Applied films stay on the 
surface and because there is no un- 
due penetration, porous materials 
bonded do not warp. Materials 
should be joined during the period 
of high initial tackiness while some 
slight warmth still remains. There is 
no practical limit to assembly speed, 
states the manufacturer. Dried glue 
films have a tensile strength of 4000 
psi. A high degree of permanent 
flexibility may be obtained by add- 
ing glycerine to the solution. Burto- 
nite Co. P-107 
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Urethane Coating 

Poly-Form, a non-toxic urethane 
protective coating, is said to last 
from four to six times longer than 
conventional coatings and to cover 
from two to three times more area 
per gallon. Formulated to be very 


S catauysy maxes! 


Se Te cen 


rigid or flexible, and containing a 
very high percentage of solids, it is 
nevertheless easy to apply by brush, 
spray, roll, or dip on wood, concrete, 
metal, fibreglass, fabrics, etc. Cus- 
tom formulated supplies available in 
quart or gallon sizes. The special 
thinner required is also available in 
quarts or gallons. Poly-Form Mfg. 
Co. P-108 


Packaging Tape 

The two-mil, smooth backing of 
Permacel 331, a pressure-sensitive 
packaging tape made of Saran, is 
coated with a specially formulated 
translucent adhesive which is said 
to have excellent low temperature 
properties. Because the Saran back- 
ing will remain flexible at low tem- 
peratures, the tape is ideal for pack- 
aging frozen foods. Permacel 331 is 
printable and has excellent resist- 
ance to oil, water, gasoline, and 
chemicals. The tough Saran film has 
good flex and scuff resistant quali- 
ties as well as high dielectric 
strength. Permacel. P-109 


Seal Glue 

The economy and glossy film 
qualities of a dextrine glue and the 
noncurl and machining speed ad- 
vantages of a resin are said to be 
combined in Layflat, a new fast- 
drying front seal adhesive. Little or 
no drying heat is required and the 
product runs cleanly at extreme pro- 
duction speeds. It is particularly 
recommended for use on white wove 
or kraft paper stocks. Because Lay- 
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flat does not contain volatile or- 
ganic solvents it is nonflammable, 
nontoxic and will maintain its sta- 
bility under varying production or 
climatic conditions. Neither special 
glue pots nor seasonal changes in 
adhesive or machine equipment are 
necessary. Layflat is available in 
two film colors: 16-6270 (very light 
in color) and 16-6272 (slightly 
darker). National Starch Products 
Inc. P-110 


Flocking Adhesive 

Nonflammable and _ waterproof, 
Resgrip WP Flocking Adhesive is 
said to be excellent for making pen- 
nants, insignia, signs and for apply- 
ing flock in the manufacture of de- 
corative fabrics. It can be applied 
by machine or silk screen. The ad- 
hesive dries transparent and is non- 


staining. When dry it is extremely 
flexible and produces a product free 
of the usual harsh feel characteris- 
tic of adhesives, states the manu- 
facturer. The product is quick-dry- 
ing and items made with it can be 
washed in boiling water or dry- 
cleaned. Adhesive Products Corp. 
P-111 


Clean-Up Material 

Utensils, spatulas, syringes, table 
tops and work pieces themselves can 
be quickly freed from  superflous 
epoxy and polyester resins with 
Monastrip EP. Tools may be washed 
by use of a brush or swab to remove 
accumulation. The product may also 
be forced through syringes or pres- 
sure guns. Component and circuit 
manufacturers have found that this 
material speeds up their potting op- 
eration in a rapid and effective clean- 
ing operation, states the manufac- 
turer. Mona Industries, Inc. P-112 


FOR MORE INFORMATION on the 
new adhesives described in these 
columns, use the Reader's Service 
Card elsewhere in this issue. 


Elastomer-Resin Cements 
Although thermoplastic, XL-8 
and S-18 have fine resistance to 
temperature changes met with even 
under tropical conditions, the man- 
ufacturer points out. Because of 
their ability to bond rigid surfaces, 


most building materials, some tile 
and plastic items, and porous or pli- 
able surfaces, they are said to have 
found wide use in industry as gen- 
eral purpose adhesives. Features 
such as fast drying, quick setting 
and ease of application make them 
ideally suited for fast assembly op- 
erations. The cements require no 
cure or hardening agents. If stored 
in a cool place they have a guar- 
anteed one-year shelf life. Use for 
vinyls, Mylar and some plastics af- 
fected by the solvents employed is 
not recommended. R-H Products 
Co. P-113 


Roof Cement 

Features of Handi-Gard plastic 
asbestos roof cement include quick- 
sealing adhesion and easy application 
on damp days. The product can be 
used for repairing roofs even during 
cold weather. It is smooth spreading 
even at low temperatures and adheres 
to metal, composition and brick. Re- 
inforced with long Canadian Asbestos 
Fibre, it has a long wearing asphalt 
base. Gibson-Homans Co. P-114 


Adhesive Coating 

Designed for use on box toe and 
suedine quarter lining materials em- 
ployed in the shoe industry, Kling 
Coat makes it possible to assemble 
the entire shoe without using latex 
or rubber cements. The adhesive 
coating can be activated by either 
water or steam. It is said to be ex- 
tremely compatible with all types of 
leathers and is guaranteed to elimi- 
nate piping, wrinkling and bubbling. 
Pres-Stick, Inc. P-115 
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Dear Sir: 

- May we be allowed to comment 
briefly upon the most interesting 
article “Space Age Adhesives,” con- 
tributed by Mr. F. H. Bair of Wright 
Air Development Center to your 
February issue? 

First, to the best of our knowledge, 
the introduction of “Redux” adhe- 
sive preceded that of Cycleweld and, 
in any case, “Redux” was certainly 
in the field some years before the 
other adhesives mentioned in the 
article. 

Secondly, we believe that to com- 
plete the general picture full credit 
should be given to the de Havilland 
Aircraft Company who, in 1942, 
made use of “Redux” for bonding 
wood to metal in the Hornet fighter 
aircraft and soon afterwards began 
work upon the design of the Dove. 


letters to the editor 


Some 22,500 “Redux”-bonded com- 
ponents have been made for the 500 
odd Dove aircraft manufactured 
since June 1946 and these parts in- 
cluded examples of important struc- 
tural applications such as attachments 
of stringers to skins. 

The de Havilland Company con- 
tinues to use even larger quantities 
of “Redux” in its most recent de- 
signs. As far as we know, such ex- 
tensive use of bonding techniques 
has not hitherto been adopted in 
U.S.A., with the important exception 
of the Fairchild Aircraft Corporation 
who are bonding the Friendship 
under license and using “Redux” for 


this purpose. 
K. S. MEAKIN 


Ciba (A.R.L.) Ltd., 
Duxford, Cambridge, 
England 


Paper Box Meeting 


The 100 best cartons of 1958 were 
chosen by the Folding Paper Box 
Association of America at its Annual 
Meeting on March 23-25, at the 
Drake Hotel in Chicago, Ill. Forty- 
nine boxmakers were represented 
among the winners, which were se- 
lected by four panels of printing and 
packaging experts. Cartons were 
judged in four major categories: 
technical superiority of printing; 
superiority of construction; best ex- 
ample of potential new volume use; 
and general merchandising super- 
iority. During April and May the 
100 award winners will be shown 
in 20 major cities under the sponsor- 
ship of advertising and sales execu- 
tives clubs. 


Adhesive Tape Process 


Behr-Manning Co., Watervliet, 
N.Y., has announced the develop- 
ment of a new process for making 
an easy-to-unroll adhesive tape. The 
company reports that the new manu- 
facturing process permits pressure- 
sensitive tape to be unwound more 
readily without reducing its adhesion 
to surfaces. 


RCI Building Plant 


Pacific Northwest Division of 
Reichhold Chemicals, Inc., has begun 
construction on a new plant at 
Tacoma, Wash., for the manufacture 
of resins for the forest products in- 
dustry. According to the company, 
the plant should be completed and 
in operation during the summer, and 
will cost approximately $250,000. 
RCI is presently making dry adhe- 
sives as well as formaldehyde and 
pentachlorophenol at its Tacoma fa- 
cility. The division plans to centralize 
its adhesive and chemical manufac- 
turing plants and office in Tacoma. 
The company has announced that 
Harold O. Warner, plant manager at 
Seattle, and R. B. Walker, production 
manager at Seattle, will also super- 
vise the new Tacoma resin plant. 


Earnings Up in 1958 


Morningstar-Paisley, Inc., New 
York, N.Y., reports that its earnings 
after taxes for 1958 amounted to 
$550,524, or $1.11 per share, com- 
pared with $483,277, or 98¢ per 
share, for 1957. Sales increased from 
$21,813,478 in 1957 to $23,136,122 
for 1958. 


Epoxies Discussed 


A recent article in Highway Re- 
search Abstracts reports that a chem- 
ical research has introduced a va- 
riety of new glues which have an al- 
most bewildering array of capabili- 
ties. Many of the new adhesives, 
made from epoxy resins, are often 
referred to as epoxies. Plastic in na- 
ture, they link the molecules of the 
adhesive with those of the material 
being bonded. The item noted that 
when cracks appeared in a concrete 
abutment of the Goiden Gate Bridge 
in San Francisco, Calif., engineers 
used an epoxy resin adhesive to re- 
pair them. Prefabricated concrete 
roadside curbs are now being glued 
into place, thus eliminating the time 
and expense involved in pouring 
concrete and making forms at the 
road site. 

One of the most curious new te- 
nacious bonding agents is a blackish 
putty consisting of 80 per cent pow- 
dered steel and 20 per cent epoxy 
resin. A catalyzing chemical quickly 
reacts with the resin to form a stub- 
born bond which not only joins ma- 
terials together but also joins to- 
gether the steel particles of the putty 
which, in effect, become solid steel 
and are capable of being machined 
like the metal itself. Patching holes 
in radiators or filling holes in cast- 
ings are just a few uses for these 
materials. With mew uses being 
found for these glues, many of to- 
morrow’s structures may be glued 
together rather than nailed. 


Margolis Gives Talk 


James Margolis, president of 
Chemical Marketing & Research Co., 
New York, N.Y., gave a talk on 
“Outlook for Synthetic Adhesives” at 
the March 20 meeting of the Metro- 
politan Long Island Subsections of 
the American Chemical Society. Mr. 
Margolis estimated that synthetic 
adhesives—phenols, urea and mela- 
mine, and vinyls—would climb, in 
1959, 15 per cent higher than last 
year’s level. Mr. Margolis based his 
prediction on the premise that pheno- 
lics are expected to lead the advance 
in synthetic adhesives. He mentioned 
that building construction materials, 
such as honeycomb sandwich panels 
for office and public building curtain 
walls as well as aircraft, were some 
of the adhesive consuming products 
that should contribute to this year’s 
gain. Epoxies, not a large volume 
factor now in total synthetic adhe- 


sive sales, was singled out for its 


attractive long-term prospects. 
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& capitol cues 


NO REAL BOOM IS LIKELY TO DEVELOP THIS YEAR—that's the prevailing 
view of government officials and economists. This does not mean that they 
expect the recovery to die down. On the contrary, they believe that there 
will be further rises, but the pace will be slow and moderate from today's 
already record high levels. A big boom in business isn't likely until 1960. 


The basic ingredients of a real boom are just not present now. 
eGovernment spending, for example, is rising at a slowing pace. 
So scratch this very powerful force for business expansion. 
eCapital spending for new plant and equipment will go up only 
4% this year, according to government estimates. In the last 
two postwar recoveries, the rise averaged something like 25%. 
eConsumer outlays for durables are going well, but auto sales 
won't hit 6 million, as against 7 million in the past upturns. 


BUSINESS WILL SEE ITS BEST PERIOD OF '59 THIS SPRING as a result of 
several special factors working together. One of them, of course, is the 
seasonal pick-ups in agriculture, construction, etc., that always come with 
warm weather. Another is the heavy hedge-buying of steel and other metals 
in anticipation of strikes and price rises. Finally, there's the fact that 
the rise in outlays for new plant and equipment is centering in this quarter. 


Some economists believe that business may look too good this 
Spring. They fear that part of its bounce will come at the 

expense of the future. Things may slow this Summer—even if 
there's no steel strike—when metal orders return to normal. 


UNEMPLOYMENT IS GOING TO REMAIN HIGH and continue as one of the most 
pressing of our economic problems until a new boom develops. There are now 
more than 4.5 million out of work even with business activity above the peak 
of the pre-recession period. There are few signs that the number will drop. 
The U.S. may have to live with twice as much unemployment as it's used to. 


Two factors are operating to keep unemployment high: 
eProductivity—output per manhour—has been increasing more 
rapidly this year; this gives increased output with a very 
few extra workers. So, the job market is not being helped. 
eThe workweek is being lengthened to handle increased orders, 
reducing the need to put laid-off workers back on payrolls. 


CORPORATE PROFITS THIS YEAR WILL BE HIGHER—by $1 to $2 billion 
dollars—than even the most optimistic forecasters have been expecting up 
to now. The Treasury Department originally anticipated $47 billion, which 
would be $11 billion over 1958 and $1.5 billion higher than the 1956 record. 
Present estimates are now going as high as $52 billion. Those who talk of 
$50 billion are classed as conservatives. Higher earnings by corporations 
will begin to make the current level of stock market prices look reasonable. 
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capitol cues (cont'd) 


SOME CUTS IN TRANSPORTATION COSTS ARE COMING this year. Railroads 


in the eastern part of the U.S. are actively trimming their rates to become 
more competitive with the long-awaited St. Lawrence Seaway, just completed. 


The Seaway is adopting low tolls in an effort to lure some traffic from 


overland facilities. Shippers may be able to save on cargoes for the East 
Coast, Europe, and Latin American destinations. Competition for traffic is 
also likely to bring some rate reductions by trucking lines and barge owners. 


On the passenger side, there is likely to be some increase in 
rates. The airlines are considering some boosts on charges for 
jet tickets. This will probably affect overseas trips only. 


ANOTHER BUMPER CROP YEAR IS IN PROSPECT for 1959, according to the 
estimates of the Agriculture Department. The government experts see good 
growing conditions, more acres in cultivation, and larger livestock herds. 
Farmers will plant 2% more acres this year, with most of the increase 
coming from the 17 million acres just released from the Soil Bank program. 


Here's a rundown on the outlook for some of the major crops. 
eLivestock: Meat production will go up about 8%; most of the 
hike will come in pork. Some cuts in prices are expected. 
eWheat: This year's harvest may dip 20% or so, to around 1.2 
billion bushels—still more than the market can consume. 
eSoybeans: Lower price supports and competition from corn 
will probably bring a drop in harvestings of around 7 to 9%. 
ePoultry: Broiler, egg, and turkey crops will show rises. 
eVegetables: Corn, tomatoes, and beans are likely to be 

in good supply; onions, lettuce, and carrots will decline. 
eFruits: Pickings of oranges and grapefruit will be greater. 


BUSINESS IN CANADA IS RECOVERING MORE SLOWLY than in this country. 
Normally, the cycle for our Northern neighbor follows ours pretty closely. 
Its economy is tied to ours because we're its biggest customer—by far. 
But this cycle is different because we're taking less oil, metals and farm 
products this year—and these are the mainstays of the Canadian economy. 


eIndustrial production in Canada has risen only 3% to 4% since 
the recession's low, as compared with 13% to 14% in the U.S. 
eNonfarm employment is up 2%, about the same as in this country. 
eTotal output of goods and services—Gross National Product 
has regained 3% of the loss and is now 2% over the old peak. 
Despite the slow rate of rise, the economy of Canada will 
probably reach new record highs during the rest of this year. 


PROSPECTS FOR A NATIONAL FAIR TRADE BILL are dimming. The measure, 
which would let maufacturers set their own retail prices, probably will be 


reported favorably by the House Commerce Committee and may pass the House at 


this session. But, it has not aroused much support in the Senate. The 
bill drew only two sponsors when it was introduced in the upper house. So, 
backers of the legislation may delay their Senate drive until next year. 


Even if the measure does clear both the House and Senate, it 
may well run into a veto by the President. Ike's advisers 
see it as a breach of antitrust laws. His veto would stick. 
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POLYSULFIDE RUBBER NOW...translucent 


ON THE ASSEMBLY LINE pre-fabricated 


Quick, lasting weather-proofing 


pe 208 curtain wall panels 


Sound, Sanran—colorful, translucent sandwich 
panels by Panel Structures, Inc. of East Orange, 
N. J. stand among the most stimulating ideas re- 
cently introduced to the building industry. Soundly 
constructed of reinforced Fiberglas skins lastingly 
bonded to welded aluminum frames with Thiokol- 
base adhesive, they help meet architecture’s need 
for new, different, yet practical structural materials. 


Sealed, Factory-sealed with polysulfide-base com- 
pound made by Presstite-Keystone, pre-fab curtain 
wall panels stay watertight for years. The sealant 
virtually welds plastic to aluminum, adheres tena- 
ciously under all conditions. It bends, stretches, 


compresses with building movement . . . strongly 
resists the stress of traffic, wind, weather, aging Delivered . . . for instant installation, long, 
and thermal change. beautiful, trouble-free service. Pre-fab panels 


give the architect new freedom of design, effect 
worthwhile economies for contractor and builder. 


More and more are Thiokol polysulfide type 
sealants appearing as an integral — and salable 
—part of industrial products. Perhaps they hold 
the answer to product design and engineering 
problems facing you. 


Thiokol : 


CHEMICAL CORPORATION 
780 NORTH CLINTON AVE. - TRENTON 7, NEW JERSEY 
in Canada: Naugatuck Chemicals Division, Dominion 
Rubber Co., Elmira, Ontario. . 
®Registered trademark of the Thiokol Chemical Cor- 
poration for its liquid polymers, rocket propeliants, 
plasticizers, and other chemical products. 


For more information, send coupon to Thiokol Chemical Corp., 
Dept. 23, 780 N. Clinton Ave., Trenton, N. J. In Canada: 
Naugatuck Chemicals Division, Dominion Rubber Co., Elmira, 
Ontario 


Gentlemen: Please send complete details about 
polysulfide sealants based on Thiokol liquid polymers. 


ony 


Street 
City. 
Your Name 
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Hundreds of machines Se ane SS 


available that were POTDEVIN'S sixty years of 
designed for special in- savipment <r quickly hele 
dustry applications. 


solve it . . . guaran- 
oe A initial low cost and 
top efficiency. Illustrated is 
Let us know your problem. pr one of a of spe- 
We'll be happy to submit ¢ 


- rolls of materials up to 20” 
recommendation. ile a up to 50 
feet per minute. 
ee ny 


POTDEVIN machine co. 


v 
297 North Street e Teterboro, N. J. 


POTDEVIN Designers and manufacturers of equipment for Bag Making 
Printing, Coating, Laminating, Glting and Labeling 


PUT GLUE EXACTLY 
WHERE YOU WANT IT! 


... AND SAVE 
a uP TO 83% WITH 
ae. FF sive GUNS 


Whether you're ribbon-coating or spotting glue, - 
putting it in corners, grooves or holes... there's 
an FF Glue Gun to help you do the work better, 
easier, faster and at far less cost. These amazing 
semi-automatic tools eliminate glue waste, mini- 
mize opplication time, make any gluing job a 
clean, precise operation. Widely recommended. 
_ Guaranteed. Send for catalog. 


vy 


” JOHN P. FOX COMPANY, INC. 


3 1107 S. Mountain ¢ Monrovia, California 
Select areas epen for agents and distributors 


ADHESIVE 
PROBLEM? 


For any type of 
adhesive, call DURAL 
first — for lower costs 
and prompt delivery. 


‘COMPANY, INC. vi 
103 West Pieree Street @ Milwaukee 4, Wis. 


ADHAESION 


This German language monthly journal 


reports on scientific and technical mat- 
ters regarding all kinds of natural and 
synthetic adhesives, thickening agents, 
binding and bonding materials. 


Subscription price for 1 year: 
$10 (U.S. funds) including postage 
Free sample copy on request. 


Please write to: 


HADERT - LEXIKON - VERLAG 
Berlin W 30 (Germany) 
Martin-Luther-Strasse 88A 


Waa 
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by Felix F. Fluss 


@ Two French companies, Péchiney and the Société 
Normandie de Matiéres Plastiques will produce 
“Moplen” in France under license from the Montecatini 
Company (Italy). Production of the polypropylene 
derivative is expected to rise to 10,000 tons per annum 
in the first stage. 


e The Dutch firm, AKU of Arnhem, and the State 
Mines of Limburg, have opened a combined plastic sales 
office, Verenigd Plastic Verkoopskantoor at Zeist, near 
Utrecht. The combined office is expected to increase the 
efficiency of marketing operations in relation to the 
European Common Market and to improve cooperation 
between the Common Market and European countries. 

In 1957, Holland imported 41,500 tons of plastics 
valued at approximately $30,000,000. During the same 
year, 27,610 tons of plastics were exported which 
amounted to a total of $18,000,000. 


@ An interesting patent covering adhesive bonds has 
been granted to the Research Association of British 
Rubber Manufacturers and the Minister of Supply in 
England. Natural rubber or rubberlike polymers are 
bonded to rigid polymeric materials by means of a 
tertiary butyl compound capable of generating free 
radicals which can react with both materials to be 
bonded and cause them to unite. The rubberlike poly- 
mers may be styrene-butadiene, nitrile rubber or silicone 
rubber, and the rigid polymeric materials may be vinyl 
polymers of all classes, unsaturated polyesters of the 
contact resin type or hydrocarbon polymers. 

Tertiary-butyl perbenzoate is a convenient substance 
for the production of the necessary free radicals. The 
bonding of natural rubber to polymethylmethacrylate 
is described as an example of the process. The invention 
is applicable, for example, to the production of lami- 
nated sheets of rigid materials in which the interlaminate 
is rubbery, and to the bonding of a resilient mounting of 
rubber to transparent plastic cockpit covers. 


@ Synthetic resins containing aluminum are covered by 
a patent which has been granted to the Chemische 
Werke Albert. According to this patent, synthetic resins 
containing chemically-combined aluminum are made by 
reacting stabilized aluminum alcoholates with poly- 
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hydric alcohols and then distilling off the volatile com- 
ponents from the product. According to an auxiliary 
patent, these synthetic resins are claimed to be used as 
hardening agents for epoxide resins and also in com- 
positions for surface coating and other purposes. 


@ Registration of trademarks is not merely a domestic 
affair. It is important to register trademarks in as many 
countries as possible.’ As the world shrinks daily, it is 
quite likely that because of increasing competition in 
Europe and other parts of the world, American trade- 
marks will soon clash with others claimed to have been 
protected earlier. How eager other nations are to protect 
their trademarks can be seen by leafing through the 
trade papers of various countries. 

Four trademark applications, including an American 
one, that appeared in one foreign journal are cited here. 
An English company has registered “Lockoblox” for toy 
building blocks. The firm is Shipton Plastics Ltd., Fern- 
down, Northwood Hills, Middlesex, England. “Cydac” 
for chemical products used in industry as accelerators 
for the vulcanization of rubber, has been registered by 
the American Cyanamid Co., 30 Rockefeller Plaza, New 
York, N. Y. 

“Rholene” for plastics in the form of sheets, blocks, 
rods, tubes and shaped sections, for use in manufactures 
and included in Class 17, has been registered by the 
Société des Usines Chimiques Rhone-Poulenc, 21 Rue 
Jean-Goujon, Paris, France. “Hellfax” plastic in the 
form of foil and included in Class 7 has been registered 
by Dr.-Ing. Rudolf Hell, Grenzstrasse 1-5, Kiel-Dietri- 
chsdorf, Germany. 


@ The Soviet Russian-Polish rubber industry is expand- 
ing. Presently under development is an industrial site in 
the region of Jaroslaw (Jaroslau) near Drohobycz, 
which is located in the former province of Galicia of 
the old Austrian-Hungarian Empire. Before 1914, Aus- 
tria~Hungary had invested a tremendous amount of 
money in the development and exploitation of the oil 
wells located near Drohobycz. A number of American 
firms took part in this development and it is known that 
the Standard Oil Co. of New Jersey has been interested 
in these oil fields. 

According to an article published in the Soviet Rus- 
sian trade paper Rubber and Resins, the Soviets have 
great plans for the expansion of this region. During the 
next six years, additional factories will be erected and 
new industries will be started. Large-scale plants for pro- 
duction of rubber, synthetic rubber, and rubber and 
asbestos products are already located in this region. The 
Soviets claim that the largest tire factory in Europe is 
also located there. At the present time, a great deal of 
the raw material, especially grain alcohol for synthetic 
rubber, is imported from other regions at a yearly 
transport cost of 40 million rubles. 

A petroleum conversion plant is planned within the 
region which will produce ethyl alcohol, butane, iso- 
propylbenzol, ethylbenzol and other products required 
for the manufacture of divinylmethylstyrol rubbers. Di- 
vinyl (butadiene) will be produced by dehydrogenation 
of butane in a one- or two-stage process and methyl- 
styrol by dehydrogentation of isopropylbenzol. 

Production of these copolymer rubbers will largely 
eliminate the need for expensive natural ethyl alcohol. 
Other new plants will produce high-dispersion carbon 
black from cracked petroleum oils. Butadiene styrol and 
butadiene vinylpyridine latices and carboxyl latices will 
be produced for impregnation and improvement of tire 
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On the Continent 


cord, New machinery and new materials, including vis- 
cose and nylon tire cord, will be introduced in the tire 
factory. Autoclaves will be replaced by high-production, 
vulcanizing presses, and high-speed rubber mixers with 
automatic weighing will displace milling in the produc- 
‘tion of other rubber components. 

Experiments will be made with radiation vulcanizing 
using isotopes and high-frequency pre-heating, and elec- 
trically-heated vulcanizing machines will displace steam- 
heated equipment. New methods and machinery using 
the principle of freezing rubber will be utilized in the 
trimming and finishing of rubber components. Hot- 
formed asbestos, asbestos fabric and paper products will 
be produced largely for tractor components. New labora- 
tories and machine shops to construct special-purpose 
equipment will form part of the planned new factories. 


e@ Polycarbonates of high molecular weight can be pro- 
duced from 4,4’dihydroxy-diphenylalkanes. These ma- 
terials are manufactured by Farbenfabriken Bayer, 
under the trade name “Makrolon”. The manufacturer 
claims that Makrolon combines a variety of valuable 
properties, including good impact strength at tempera- 
tures up to 135°C. (275°F.) and below —100°C. 
(—148°F.); good electrical properties; low water ab- 
sorption, approximately 0.3-0.4 per cent; good weather 
resistance; and good transparency. 

Makrolon is produced chiefly by injection molding 
and extrusion, but it can also be formed by any of the 
other conventional methods. Molded Makrolon parts 
are said to be tasteless; odorless; non-toxic and resistant 
to perspiration. Also, they are not stained by dyes and 
they possess good resistance to water, acids, brine, fats 
and oils as well as to petroleum hydrocarbons. 


e@ Eastman 910 Adhesive has created quite a bit of in- 
terest in Europe and a number of trade papers have 
given reports on the bonding qualities of this adhesive. 
Many daily newspapers have also carried stories inform- 
ing their readers of this American accomplishment. 
Allgemeine Fleischer-Zeitung, Frankfurt/Main (the 
trade paper for the butcher trade in Germany) and the 
Spandauer Volksblatt, a daily newspaper published in 
Spandau, Germany, have both devoted space to the new 
adhesive. 


@ The Russian economy devotes more and more atten- 
tion to the efficiency of factory operations in order to 
increase production. Rubber and Resins, the Soviet 
publication, devoted a feature article entitled “Potenti- 
alities for Raising the Productivity of Labor in the Rub- 
ber Industry” to a discussion of this theme. It points 
out that the current five-year plan calls for a general 
increase in the productivity of labor. The rubber in- 
dustry must boost its productivity by 31.8 per cent dur- 
ing this period and this must be achieved by locating 
and exploiting “internal reserves”. 

The article states that mass-production methods must 
be introduced and cites some instances in which im- 
proved mass production techniques have already in- 
creased production. The introduction of a pre-formed 
“stocking” in the manufacture of rubber boots increased 
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production by 36 per cent. Organization of a new line 
in the sorting and packing shop at the Red Giant fac- 
tory for rubber footwear, reduced 40 operations to 18; 
shortened the line by 300 feet; and reduced the stock in 
the pipeline from 250,000 pairs to 40,000-50,000 
pairs. A “flow-sheet” is given which lists time for each 
operation, distance traveled, etc. In the same factory, it 
is reported, 35 tons of raw materials are transported in 
the course of preparation of one ton of the finished 
product (galoshes). 

A big potential for increased production lies in the 
cut-down of tool or mold changes in press shops. A 
table shows the percentage of increased production, per 
shift, with a diminishing number of adjustments to the 
press. Each adjustment to the press can amount to 120 


pairs of galoshes. At the Red Giant factory up to 1,500: 


tool changes are made each month and in the time lost, 
175,000 pairs of galoshes can be produced. 

Further observations are made on the load factor, on 
the calendering rolls and the value of keeping the rub- 
ber mix constant. Reference is made to a brochure 
called “New Organization in the Production of Indus- 
trial Hose at the Kauchuk and Leningrad RTI Fac- 
tories,” which details a number of measures taken to 
raise their productivity. 


@ The Montecatini Chemical Co. plans to build one of 
Europe’s largest petrochemical plants at Brindisi, Italy. 
The plant will produce the entire range of derivatives of 
liquid hydrocarbons and is scheduled to start production 
in 1960. Investment will total approximately $33,000,- 
000 and construction was to have begun in April. 


@ Mixed polyesters are formed by the condensation of 
1,5-pentane diol with mixtures of adipic and glutaric 
acids, according to a patent recently granted to Imperial 
Chemical Industries, Ltd. The mixed polyesters which 
are used as plasticizers for PVC, are said to be efficient 
plasticizers and to have good resistance to migration and 
to extraction by solvents. 


e A reliable West German source has disclosed that in 
order to register a trademark in Russia, it is necessary 
that a treaty regulating trades and commerce between 
Soviet Russia and another country exist. The registra- 
tion of the trademark in the country of origin must be 
documented and the registration will be valid only as 
long as the trademark is registered in that country. 
Application for registering a trademark has to be sub- 
mitted to the patent office of the Chamber of Commerce 
of the Soviet Russian Republic in Moscow. Documents 
to be added to the applications are the Power of At- 
torney for the patent office certified by the Embassy of 
Soviet Russia in the country of origin; proof of certifica- 
tion of the registration of the trademark in the country 
of origin, also certified by the Soviet Russian Embassy; 
and a linecut or half tone engraving and fifty reprints. 

Fees to be paid when registering a trademark in Rus- 
sia are a registration fee of 170 rubles; a publication 
fee of 30 rubles; and a special fee for depositing the 
documents of 25 rubles. This is a total of 225 rubles. 
The necessary translations will be charged at 8 rubles 
for 100 words. 
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TECHNOLOGY 


¢ Adhesive Bonding of Metals—G. Epstein. $2.95. 
Considers adhesives used with metals, indicating when an 
adhesive-bonded joint is advantageous; the type adhesive 
to use; how to use it, and how to design the joint for 
optimum performance. 


O 


OF 
ADHESIVES 
AT YOUR 
FINGERTIPS 


e Adhesive Bonding for Fibrous Glass Reinforced 

Plastics—H. A. Perry. $8.75. A theoretical and 

[] practical manual on the joining of glass reinforced plas- 
tics. 


* Adhesives for Wood—R. A. G. Knight. $5.00. 
A guide and reference to the problem of joining compo- 
nents together. Considers components made of wood in 
one of its many forms and the joining of wood to metals C] 
and plastics. 

* Epoxy Resins—tTheir Applications and Technol- 
ogy—H. Lee and K. Neville. $8.00. Guide to the 

[] field of epoxy resins, covering the chemistry of their prepa- 

ration and applications, including a section on adhesives. 


* Polyamide Resins—Donald E. Floyd. $4.50. Dis- 
cusses in detail various important applications of the poly- 
mers belonging to the polyamide resin family and includes [] 
a comprehensive section on adhesives. 


e Principles of High Polymer Theory and Practice 
—A. X. Schmidt and C. A. Marlies. $12.50. Study 
of the principles of high-polymer theory and practice, with 
a section on adhesives; their applications, and mechanisms 
and factors involved. 


AA 
SERVICE 


O 


* Recent Advances in Gelatine and Give Research 
—G. Stainsby (Editor). $12.00. Study of Collagen, 
and its protein gelatine, comprising papers and Proceed- 
ings of an International Conference of the British Gelatine C] 
and Glue Research Association. 


bd Rubber-to-Metal Bonding—S. Buchan. $4.00. 
Discusses methods for bonding natural and synthetic rub- 


Subscribers to 
ADHESIVES AGE may 
now obtain, from 


one central source, 
technical literature 
dealing with all as- 
pects of the adhe- 
sives industry. One 
or more of the 
books listed here 
may be of invalu- 
able assistance to 
you. Look this list 
over and check the 
books suited to your 
needs. 


bers to metals of all kinds, for use by those who manufac- 
ture rubber-metal units, and of interest to the rubber- 


O 


® Vinyl Resins—Mayo Smith. $5.75. Surveys appli- 
cations of vinyl resins with information on their types, 
properties, chemistry, manufacture and fabrication. In- 
cludes information on several types of adhesives in this 


minded engineer. 


category. 


® Adhesion and Adhesives: Fundamentals and 


O 


Practice—F. Clark, J. E. Rutzler, Jr. and R. L. 
Savage (Editors). $10.50. Papers read at a Sympo- 
sium at Case Institute of Technology and a Conference in 


OI 


London, on the status of knowledge in adhesion. ° 


ADHESIVES AGE 

101 West 31st St., 

New York 1, N.Y. 

Please send book(s) checked above to: 
Name 


Company 
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Veneers 
and Joints 


.. is the only criterion 
used in this shop to judge the re- 
sults of a wood bonding operation,” 
explains Edward Heyman, custom 
cabinet and furniture maker. “By 
using hot animal glues almost exclu- 
sively, we can take advantage of a 
product that not only provides a 
strong wood-to-wood bond, but is 
workable sooner and sets faster.” 
For the last 45 years, Mr. Hey- 
man’s shop has been turning out 
handsome furniture pieces which 
have found their way into the homes 
of New York socialites and celeb- 
rities such as Victor Borge, David 
Sarnoff, Alfred Lunt and Jock 
Whitney. Individually designed and 


custom constructed, many of these 
tables, chairs, cabinets and beds are 
destined to become the museum 
pieces of the future. It is important, 
therefore, that the glue and gluing 
technique used provide joints and 
veneers that will give both service 
and longevity. 

Almost every operation in his 
shop is done by hand, and Mr. Hey- 
man points out that many of the 
techniques used would be unsuitable 
or impractical for a production line 
operation. “Many of our workmen 
are of Italian extraction, and they've 
brought with them tradition tested 
techniques that have not changed 
much over the last hundred years.” 


However, he explains, far from indi- 
cating a resistance to improved 
modern methods, this lack of change 
in bonding techniques for custom 
furniture simply means that noth- 
ing better has come along. Animal 
glues may be some 3000 years old, 
but they’re still the best bet for mak- 
ing strong wood-to-wood bonds. 
Just to make sure, however, the 
shop is constantly experimenting 
with new techniques and glue prod- 
ucts. For example, various resin 
glues were tried and rejected because 
it was found that they caused an 
amount of creep which could not be 
tolerated in this sort of work. Ex- 
periments with casein showed that 


PREPARATION OF GLUE AND BRUSHES 


For joint gluing, some of the workmen prefer a “‘brush"’ made by moistening a piece of rattan and hammering the end until it becomes fi- 
berous. Glue solution is prepared by allowing the dehydrated particles to soak overnight in cold water. The swollen particles are then 


“cooked” until the melted glue forms a smooth solution. 
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those glues took longer to set than 
animal glues. In addition, they pre- 
sented a problem in that they got 
extremely hard when set. Any 
squeeze-out that had to be removed 
tended to damage precision shop 
tools. 

Not only do the shop’s craftsmen 
keep a sharp lookout for new glue 
products which might improve or 
facilitate veneer or joint bonding, 
but routine checks are made on the 
quality of each order of hide glue 
received to make sure that it is up 
to standard. When a new bulk ship- 
ment of dehydrated glue is received, 
a small batch is made up for testing 
purposes before the glue is put into 
the shop. 

The prepared sample is used to 
bond together two flat pieces of 
hardwood which are then set aside 
and allowed to cure for several days. 
At the end of that time, the pieces 
are separated by hammering a 
chisel into glue line. Unless the re- 
sulting break causes failure in the 
wood, the new batch of dehydrated 
animal glue is considered substand- 
ard. If the situation cannot be cor- 
rected through the use of an addi- 
tive, the entire batch is shipped back 
to the manufacturer. 

The preparation of the working 
supply of hot animal glue is a sim- 
ple operation and one man generally 
prepares enough for all the various 
jobs that may be going on in the 
shop at the same time. Having 
roughly estimated the amount cur- 
rently needed, he first prepares a 
cold mixture made of an equal 
amount of dehydrated glue and wa- 
ter. This is allowed to soak over- 
night in a covered pail so that the 
gelatin in the glue absorbs the max- 
imum amount of water. 

When the dehydrated glue has be- 
come thoroughly swollen, it is 
poured into a smaller pot and 
“cooked” at a temperature of no 
more than 145°F. until the glue is 
melted and forms a smooth solu- 
tion. Agitation is supplied by hand 
stirring. 

The prepared batch of hot animal 
glue is then divided among the in- 
dividual glue pots assigned to each 
workman. To a limited extent, a 
workman assigned to a given job may 
alter the basic glue mixture to suit 
his own tastes and the requirements 
of the job at hand. For example, if 
he feels that he needs more work- 
ability he will probably add more 
water to his glue supply. 

All glue pots are kept on the 
stove and maintained at a constant 
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Chair parts to be bond- 
ed are warmed in a 
steam box, maintained 
at 130°F., so that hot 
give will be able to 
penetrate wood pores 
before a film is formed. 


Corrugated dowels used 
to reinforce wood joints 
are dipped into the hot 
glue. The small indento- 
tions into which the glue 
flows make a _ better 
bond. 


A special chain clamp is 
used to hold curved 
bonded pieces during 
drying. The regular 
clamp temporarily holds 
the chain in place dur- 
ing the adjustments. 


BONDING A WOODEN CHAIR FRAME 


hod . i = re —” = am ee o a ae 1, ie i ——— . ow 
Meee 0) ee ae — > ae) ee ee . ae 
by cape Rey kee i oa eae : es. > pa Sir ne ww, Seinen . Aa ae ed = i. 2 ae a, ot 
+ : 
= eg 
ro 
be, . 
loos A 
eR 
ae 
SicarG 
aA ; i 2 : 
" 4 mt - i oo iit ~ 
~ Se a ae he 
' J ‘ a ra 3 — . rr 1 
. , ee Sa" a 
; ‘ Pe a Fs a, a 
. ee ’ wes 
ad - in q Mh ‘ 
~ Me 3 Ps f oe 
. Re i a 
& ~ s ae yy 4) a <I a 3 
a i ia. 
. ‘2 i. ’ i) > 
2 es ap say . 
- aE. : ‘ F, 3 ee 
ae gee ate 
a i. ao I =, tai 
>. 4 _ 
is ‘ P a “eH ? TS ae. 
303 “ E ‘ = a Pee 
aS oa y Le Speen ate . <i 
: tne : ake ee ee ake 
whe a ae eRe Me. “ys 
A 
Pay 
as 
at “ 
A : 
a ad 
, P< sicssssessccccaceceee: a 
m PeeerTTT rT Titi esaee at ~ 
eeeeceeeeeeeeeeereerr? , i 
| ee teste ttt tet tists PAG 
as a eg 3 perrrrrrrrr rT) Titi eo 
, " aie ies 
i. Be ae : 
-_ “ Mt * 5 =e 
4 wel aa | 2 3 f > ¥ 
- ™ *-« J » uate 
as Re —_ t a — ae 
— J * a” : “i gi: e - 
a : ame ; 
Z .e i . 
5 = i om ae 
ee a . v° ‘ t a 
iT ae —) : ae ~ std 
eli. “att a ¥ ee BP , 7 Rika re; 
Ss “= Se F iz = can a hee eal og t 
ie - Br ets Pee | yo Te 
. ae = ‘age es. a Vigo 
faa ii 
a 2 pear ag ORE. a. 
ae? i 4 Sr, 7 : ae pant ~~ a ov 
ia 
+e 
oe. 
Guts 
a 
-" fa - “i 
s ‘ a 
} u in  e.- (See ‘ . “ x 
; + is a ee am is 
— Ps. ».Qb-< oe ¥ 
>" a 2 gee 
i z - ies. | os ha eS Me ed 
of : : a te 
ay apes : : i LAR. 
‘ - 2 ; =: 
a ‘ a ‘ 5 — a 
4 $ ol re i 
eh . 
J MAO ew on e ; 
. = 5 ; 
; \ aa en : - _: 
r a ¥) ;. 4 
»r _—_ ae 
, ; ‘ ‘= ae | a fo Me 
| <3 ’ de 
r | a \ el he : 
J 6 ieee 4 ’ 
hts cy | ‘ = he ‘ * as a a 
v 4 ee. ; 5 : ~ a * og 
- “ss 
a 
21 ¥ 
if jp 
ee i " “ 
. ea 
i aor : one an - "4" ia g | ae a cer ae: 2.5 Se, 
._ de 4 ee Bi ee is 5 oF oh a ee | eee a 4 — 2 
a ? ; A. Be Eo. ja leon | a. Bay wv - Sg 4 aoe : Bie 
> Fg . ‘| | a a i — 4 k a . F3 P| ie 4 Co a 4 a 
oe ee Pe -" E ql ig a fe dee an, “ao 7. 4 ; : a 
‘! re hi i a ae: 74 » , oe, — i ae |! Fh : E oe 


workable temperature at all times. 
Since this is not a production line 
operation, the glue pots are brought 
to the work benches only when a 
man has come to a phase of his 
work requiring a wood-to-wood 
bond. 

As has been. pointed out before, 
the craftsman turning out these cus- 
tom furniture pieces are allowed 
some latitude in suiting some of the 

-Standard techniques to their per- 
sonal work habits or to what they 
feel. are the needs of the job on 
hand. For example, in preparing 
glued joints many of the men pre- 
fer to use homemade “brushes” 
rather than standard equipment. 
These “brushes” are made by soak- 
ing a viece of rattan in water and 
then beating the end with a hammer 
until it comes apart into fibers. In 
this way they can afford the luxury 
of a new “brush” for each job. The 
pieces or rattan used in this way can 
be rehammered until they are too 
short for further use. 

“In veneer operations,” Mr. Hey- 
man points out, “many of our men 
prefer to use an old fashioned whisk 
brook to apply the hot glue to the 
core stock for the veneer.” Hot ani- 
mal glues, incidentally, have been 
found to be especially invaluable in 
veneer work. Contact cements— 
used in some laminating operations 
—provide the same amount of bond 
strength, but animal glues permit a 
greater amount of play and the ve- 
neer can be picked up and moved 
to improve the match. 

In preparing a veneer surface, the 
first step is to match the thin pieces 
of wood so that the grains form an 


attractive pattern. Individual seg- 
ments are joined together with a pa- 
per tape that has an adhesive under- 
side. When the entire pattern has 
been joined together, the veneer is 
ready for bonding to core stock. The 
latter is either bought in standard 
sizes or made up in the shop itself. 

Core stock is prepared for this 
operation by being warmed in a 
steam box which is maintained at a 
temperature of approximately 130° 
F. “If the hot glue were applied to 
a cold surface,” Mr. Heyman ex- 
plains, “a glue film would form too 
quickly to allow for proper penetra- 
tion of the glue into the pores of the 
wood.” This technique is common 
practice within the industry though 
many glue experts feel that wood 
penetration is not necessary for 
bond strength. 

The steam box, incidentally, is a 
homemade affair in the center of the 
shop. Essentially it is a big two-door 
box built over a series of steam 
pipes. 

Bonding the Veneer 


When the workman is ready to 
bond the veneer, both the taped 
wood grain pattern and the core 
stock are coated with hot glue and 
set aside to dry for a while. After the 
surfaces have acquired the right 
amount of tack—a factor which is 
determined by running the fingers 
lightly over the glue film formed— 
the veneer is positioned in place. 

When the veneer pieces to be used 
in a given item of furniture are all 
completed, the segments are ready 
to be put into the shop’s American 
Multi-Ton Wood Press. First, both 


the top and bottom of each piece is 
covered with newspaper and sand- 
wiched between caul boards which 
have been previously warmed in the 
steam box. Newspapers are also 
placed around the sides of the press 
and the veneer pieces remain under 
pressure for approximately 12 hours. 

During this time excess glue is 
forced out and absorbed by the 
newspaper. When the veneered pan- 
els are removed from the press, they 
are racked up in such a way that air 
can circulate over the top and bot- 
tom of each panel. They are al- 
lowed to stand this way for several 
days and then the tape and paper 
which have absorbed the excess glue 
are scraped off. 

“Here’s where another valuable 
characteristic of animal glue comes 
into play,” Mr. Heyman points out. 
“Animal glue is non-staining and we 
don’t have to worry about a veneer 
surface becoming chemically dis- 
colored.” 

In making wood joints, added 
strength is obtained by using animal 
glues in conjunction with wood dow- 
els. Some furniture makers feel that 
the dowel holes should be made a 
bit larger than the stick so that the 
glue can flow around all sides. “We 
feel, however,” says Mr. Heyman, 
“that a better bond can be obtained 
by ‘corrugating’ the dowels so that 
the glue can flow into the small in- 
dentations.” Dowcls are corrugated 
by hammering them through a 
toothed steel matrix. 

Bonded joints are clamped to- 
gether and the excess glue which is 
squeezed through is easily planed 
off. A special chain clamp is used to 


PREPARATION OF A TABLETOP VENEER 


Matched pieces of veneer are joined together with an adhesive-based tape. Before bonding the veneer to the core wood, workman tests 
for tackiness. After the bonded panel has been removed from the press and allowed to air-cure, paper and tape are scraped off. 


22 
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hold curved bonded pieces—such as 
the frame of a chair seat—during 
drying. 

On wood bonding jobs which for 
one reason or another are not han- 
dled within the shop, it had been the 
custom to use fish glue. Since the 
latter is in a liquid state it is more 
convenient to use on a job site. 
However, Mr. Heyman now feels 
that fish glue is slow setting and 
does not provide sufficient tensile 
strength. At the present time, phe- 
nol resin adhesives are used on out- 
side jobs. 

Very often the shop is called on 
to make repairs on valuable antique 
pieces. In these cases, the wood it- 
self may often be somewhat deteri- 
orated and pocked with worm holes. 
For work of this sort, the so-called 
“white glues” are employed almost 
exclusively. In reinforcing joints, 
very tight dowel holes are used so 
that when the dowel stick is in- 
serted it acts as a plunger and forces 
the glue into the cavities of the sur- 
rounding area. The general result, 
Mr. Heyman explains, is to fortify 
the whole segment of wood. 

“Until about 25 years ago,” Mr. 


GLUE BATCH TEST 


Sample of new glue shipment is tested by 
forcing apart bonded pieces of hardwood. 


Heyman sums up, “many makers of 
fine furniture felt that the only really 
good glues were those that came 
from England. At present, however, 
animal glues of excellent quality are 


The break must cause failure in the wood 
for the batch to be acceptable. 


obtainable in the United States and 
until anything better for quality 
wood bonding shows up, most cabi- 
net makers will stick to the proven 
techniques.” 


Plastic-to-Rubber Bonding 


i ts great popularity of skin diving 
has spawned an entirely new field 
of sports equipment relying for its 
operating efficiency on a strong wa- 
terproof bond between parts. For 
example, an exclusive feature of the 
Wide View Mask put out by Swimast 
is a one-way plastic purging valve ad- 
hesive-bonded to the unit’s rubber 
body. 

The purging valve permits the 
diver to instantly clear the mask of 
accidental water seepage. This is 
accomplished by a slight nasal ex- 
halation through the valve, thus elim- 
inating the problem of flooded face 
plates. 

Production of the mask, handled 
by Swimaster’s parent company, Pa- 
cific Moulded Products, Los Angeles, 
presented a difficult assembly prob- 
lem calling for a strong watertight 
bond between the valve and the mask 
proper. The bond had to be one that 
would remain unaffected under con- 
ditions normally encountered give 
intermittant water immersion and 
changes in temperature. 

After unsuccessful experiments 
with a rubber decyclizing process, as 
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It Had To Be 


Watertight! 


well as a wide variety of adhesives 
and bonding techniques, production 
engineers decided to test the recently 
available Eastman 910 Adhesive. The 
latter has as its main component a 
reactive material known chemically 
as methyl 2-cyanoacrylate. They 
found that the Eastman adhesive not 
only provided the absolute seal re- 
quired, but offered production line 
advantages in that it is fast setting. 

The bonding technique involves 
positioning the body of the mask in a 
jig with the nose section firmly sup- 
ported by a backing plate. After flow- 
ing the adhesive onto the edges of the 
plastic valve, the valve is immediately 
mounted in place on the nose section. 
To flow out and evenly distribute the 
adhesive so that a tight seal will be 
obtained, the two sections are 
clamped together for a short time be- 
fore sending the mask along for the 
next assembly step. 

Though Pacific’s experience with 
the adhesive has been entirely suc- 
cessful, it should be noted that East- 
man does not recommend 910 for 
applications involving long or con- 
tinuous underwater exposure. 
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Economics of Corrugating Adhesives 


A survey of some of the dollar factors affecting the design 
and installation of mixing, circulating and storage equipment 


By MILLARD G. BREKKE and LEONARD H. LIPMAN 


| # the manufacture of corrugated 
board there are only two basic 
adhesives used: sodium silicate and 
starch paste. However, the starch 
paste formula, which was invented 
by Jordan Bauer some 23 years ago, 
has been accepted by the majority 
of the corrugated box industry as its 
major adhesive, and more than 90 
per cent of the combining plants in 
the United States are equipped to 
use starch. 

Some years ago the cost of sodium 
silicate was slightly less than starch, 
but today starch is definitely the 
more economical adhesive. Almost 
all new plants are designed to use 
starch, and many older plants have 
converted to its use. 

The design engineer in charge of 
plant modernization or new construc- 
tion needs to know what equipment 
is necessary for the preparation, stor- 
age, and circulation of the starch 
adhesive. In addition, the space 
required for the equipment, the 
equipment cost, and the expected ad- 


hesive cost per 1000 square feet of 
production are vital to his planning. 

Therefore, the expected produc- 
tion capacity of the new plant or the 
capacity of the modernizing plant 
becomes the jumping off point for 
the selection of the proper size mix- 
ing unit. Many in the industry con- 
sider a consumption rate of 1% gal- 
lons of adhesive or 2.4 Ibs. of dry 
starch for each 1000 square feet of 
board produced make for an efficient 
operation. These figures should be 
used for estimating equipment re- 
quirements. Some plants are able to 
operate at lower consumption levels. 

If monthly production is expected 
to be between 10,000,000 and 15,- 
000,000 square feet of board, paste 
mixing equipment should be large 
enough to produce between 750 gal- 
lons and 1100 gallons per day. We 
should examine our rate of use of 
the adhesive to be certain that the 
unit we choose will have sufficient 
mixing capacity to stay well ahead 
of consumption and not tie up a man 
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for a full eight hours each day mix- 
ing undersize batches. 

Let us assume that our combiner 
is a modern high speed unit, per- 
haps 85 inches wide. We expect our 
available paper width to be about 
72 inches. With running speeds of 
300 feet per minute and 72-inch wide 
paper, production will be approxi- 
mately 108,000 square feet of board 
per hour. Allowing approximately 
two hours in which to mix a batch of 
paste we will have produced 216,000 
square feet of board with an adhesive 
requirement of 324 gallons. We re- 
peat: It is necessary to consider not 
only the quantity of board to be pro- 
duced but the rate at which it will 
be produced and will consume adhe- 
sives. 


Different Units in Use 

There are a number of different 
sized units in use, but the corrugat- 
ing industry has pretty much stand- 
ardized on two sizes. The smaller 
will produce a batch of 333 gallons 
of paste at a time; the larger will 
produce 666 gallons. The smaller 
unit is considered large enough for 
plants producing up to 10,000,000 
square feet of board per month. The 
666-gallon unit will take care of 
plants producing up to 20,000,000 
square feet of board per month and 
over. 

The 333-gallon unit consists of a 
147-gallon primary mixer and a 333- 
gallon secondary mixer, and usually 
one 1000-gallon storage tank. This 
type of unit will supply a single vis- 
cosity paste to the combiner. Its cost 
will vary from $6000 to $10,000 de- 
pending upon a plant’s installation 
requirements. 

The 666-gallon unit is the most 
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universally used in the industry. 
It consists of a 232-gallon primary 
mixer, a 666-gallon secondary mixer, 
and a 1500 gallon storage tank. 
Many units have been modified to 
supply a dual paste system. We then 
need an additional 1500 gallon stor- 
age tank. 

Units of 666 gallons range in cost 
from $10,000 to $14,000. They can 
be elaborated upon to include twin 
mixers with four to five storage tanks 
to take care of not only dual viscosity 
systems but of weatherproof adhe- 
sives as well. These units will cost 
upward of $20,000. None of the 
above cost figures include circulation 
piping to the combiner, electrical 
wiring necessary, nor have we in- 
cluded the cost of the return pumps 
and motors to complete the circu- 
lating system. 

In the selection of a suitable loca- 
tion for a starch paste mixing unit 
and space to be allocated for the 
storage of raw starch and chemicals, 
we consider the 333-gallon unit 
should have at least 100 square feet, 
preferably 15 to 18 feet in length, 
and six to seven feet in width. Starch 
and chemical storage will require an 
additional 210 square feet or a total 
of 310 to 350 square feet. The over- 
all height in this area should allow 
for double or triple stacking of starch 
pallets with a minimum of ten feet. 
The 666-gallon unit requires 35 
square feet for the mixing unit, 64 
square feet for each storage tank, 
eight square feet for each pump, and 
somewhat larger mixing and raw ma- 
terial storage areas. Perhaps 475 to 
500 square feet will be sufficient with 
ten to 12 feet of head room. Table I 
will prove helpful in determining 
your equipment needs. 


Calculating Costs 


About this time it becomes neces- 
sary to calculate the approximate 
adhesive cost per 1000 square feet 
of production. The final figure will 
be dependent upon the factors used 
in arriving at it, and the method 
of calculation. Most plants in the 
industry only consider the cost of the 
starch and chemicals delivered at the 
plant. With these basic figures they 
have a simple method for comparing 
daily adhesive costs. 

In some plants management is in- 
terested in the complete overall cost 
for adhesive preparation. Table II 
will be of interest to those desiring 
more detailed cost figures. The figures 
are, of course, approximate and 
must be calculated for each plant 
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Table I—Equipment Costs and Sizes Based on Expected Production 


Monthly Approximate 
Production Unit Cost Area Unit Size 
10,000,000 sq. ft. $ 9000 350 sq. ft. 333 gal. 
20,000,000 sq. ft. 12,000 450 sq. ft. 666 gal. 
40,000,000 sq. ft. 15,000 550 sq. ft. 666 gal. plus addi- 
tional storage 
60,000,000 sq. ft. 20,000 600 sq. ft. Twin 666 gallons 
80,000,000 sq. ft. 25,000 650 sq. ft. Twin 666 gal. plus 


additional storage 


The photograph above shows the actual appearance of the 666-gallon mixing system dia- 
grammed on page 25. A setup such as this requires 35 square feet for the mixing unit and 
64 square feet for each storage tank. Units of this size are recommended for plants pro- 
ducing 20,000,000 or more square feet of board monthly. 


Table Il—Cost Breakdown For Formulation 
of 333-Gallon Starch Batch 


333 Gal. 
Cost/Lb. Formula Cost/Batch 

Corn starch—East Coast .0739 600 Ib. $44.34 
Unloading car .00075 45 
Caustic soda .06 16 Ib. .90 
Borax .OS 15 Ib. By 
Formaldehyde .07 3 Ib. 21 
Tap water 2397 Ib. .07 
Steam—cooking time 12 
Electric motors & lights .08 
Labor—2 hr./batch @ $1.86 3.72 
Floor space @ $50/ 1000 

1 batch/day 500 sq. ft. 1.25 
Maintenance repairs $400 yr. 1.10 


Total $52.99 


depending on its location and labor 
costs. 

Assuming a consumption rate of 
1% gallons of adhesive per 1000 
square feet of board, the calculations 
in Table II will provide us with a 
cost of $.24 per 1000 square feet. 
If we use only the starch and chemi- 
cal raw material costs the adhesive 
will then cost approximately $.21 
per 1000 square feet. Using the fig- 
ures in Table II, the overall cost of 
adhesive per gallon comes to $.159; 
the cost of chemical, including starch, 
is $.138 per gallon; and the cost of 
the starch alone is $.133 per gallon. 

It is possible today to operate with 
lower adhesive costs by the selection 
of various types of starch. The most 
successful starches being used today 
are corn starch and tapioca. Depend- 
ing uopn the location of your plant, 
you may find imported corn starch 
or imported tapioca will cost less per 
100 Ibs. delivered at your plant than 
domestic corn starch. The quality 
of domestic and imported starches 
is quite uniform; therefore the de- 
livered cost should be the determin- 
ing factor in starch selection. 

In some plants costs are further 
reduced by lowering the solids con- 
tent of the adhesive mixture. This is 
best done by trial and error for an 
individual operation. For example: 
a basic starch formula for a 333 
gallon mix would be as follows: 

Primary Mixer: 

(1) Add 50 gallons of water. Heat 
to 110° F. 

(2) Add 80 Ibs. corn. starch. 
Agitate until dispersed. 

(3) Add 15 Ibs. caustic soda 
which has been dissolved in 
three gallons of water. 

(4) Heat to 160° F. Hold 15 
minutes under agitation. 

(5) Add 60 gallons cold water. 
This is the completed carrier 
and is ready for use in Step 
#9 below. 

Secondary Mixer: 

(6) Add 185 gallons water. 

(7) Add 15 Ibs. borax. 

(8) Add 520 Ibs. starch (corn or 
tapioca). 

(9) Slowly drop carrier portion 
prepared in Step #5. 

(10) Add ‘1 quart formaldehyde. 
(11) Agitate approximately 15 
minutes before checking vis- 
cosity. 
You will notice that the basic form- 
ula calls for a total of 600 Ibs. starch. 
Under some conditions you may be 
able to use 500 or 550 Ibs. and ob- 
tain a satisfactory bond. 

The actual production of the adhe- 

sive is routine provided the man as- 
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signed to the preparation will carry 
out instructions and prepare each 
batch exactly as instructed. This is 
not an operation which fares well in 
the hands of an improviser or care- 
less individual. Each plant should 
have at least two or even more 
people trained in the preparation 
of adhesives so that emergencies can 
be covered successfully. 


Supervisory Checks 


Supervisors should make careful 
and regular checks of the house- 
keeping, cleanliness, and _ general 
activities of the paste mixer and the 
area in which he operates. The most 
successful plants are noted for the 
cleanliness of their paste mixing 
areas. 


A list of necessary equipment for 
the paste mixer might prove helpful: 

(1) Scale to weigh to 100 Ibs. 
accurately. 

(2) Grocer’s scoops for borax and 
caustic soda. 

(3) Sieve for starch paste when 
testing viscosity. 

(4) Rubber gloves and apron for 
handling caustic soda. 

(5) Respirator for handling caus- 
tic soda. 

(6) Goggles for handling caustic 
soda. 

(7) Pails to weigh out chemicals. 

(8) Electric clock with sweep- 
second hand for checking vis- 
cosity. 

(9) Broom, scraper, rags, etc., for 
cleaning. 


(10) Oil can and grease gun. 

(11) Viscosimeter correctly cali- 
brated. 

(12) Locker for equipment, and 
table on which to complete 
reports. 

In summing up, the selection and 
installation of a paste mixing unit 
for a corrugating plant is so thor- 
oughly standardized today that it is 
not necessary to “go off the deep end.” 
The equipment available is depend- 
able and will produce high quality 
adhesives day after day for many 
years. The writers personally know 
of installations made in 1935, 1936, 
and 1937 which are still making paste 
as efficiently as some of the newest 
units available. 


Color Control of Tile 


Rotary blending assures batch to batch 


color consistency of cement specialty 


| on has become color con- 
scious and vividly colored tile com- 
binations are helping to make our 
homes, office buildings, hospitals and 
factories more interesting both inside 
and out. Effective use of tiles, how- 
ever, depends not only on the color 
consistency of each square, but on 
hue balance and consistency of the 
tile mortar used in the acutal installa- 
tion. 

The maintenance and reproduc- 
ibility of exact mortar coloration 
from batch to batch has been a per- 
sistent industry problem. At Upco 
Co., Cleveland, manufacturers of 
Tilemate mortar and Hydroment 
joint fillers, this problem has been 
brought under control by switching 
from ribbon blending to rotary 
batch blending of components. Ac- 
cording to J. A. Todd, vice-presi- 
dent, this exact blending method has 
played a big part in helping the com- 
pany to meet and exceed rigid stand- 
ards set up by the Tile Council of 
America and the U.S. Department 
of Commerce. 

To achieve thorough color dis- 
persion and eliminate guesswork at 
the job site, Upco uses a 25-cubic- 
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foot rotary batch blender engineered 
and fabricated by Sturtevant Mill 
Co., Dorchester, Mass. This single 
unit replaces the four ribbon blend- 
ers previously used. Though its ca- 
pacity varies with the bulk density of 
the products being blended, the unit 
will handle as much as 2200 Ibs. at 
a time, and intimately blends six or 
more ingredients within three to four 
minutes. 

Material is received from a weigh 
hopper which feeds directly into the 
revolving unit. A series of revolving 
scoops seizes the entering powders 
and carries them to the top of the 
chamber where they are cascaded 
into the blending chamber. The 
drum’s revolving action forces the 
materials to the middle, adding an- 
other mixing action with no sepa- 
rating effect. A swinging chute or 
chutes produce an additional lateral 
mixing action to assure a perfect 
blend. 

Should a following product be of 
a different color, the rotary blender 
can be cleaned out by introducing 
a small amount of quartz. However, 
if Upco is switching from a dark to 


Mortar 


a light color, the unit is sometimes 
swept and/or vacuumed by remov- 
ing a dogged, gasketed manhole 
which permits access to all moving 
parts and the inner, fully-rounded 
recesses. 

Exact color control achieved by 
this blending process has become an 
important feature of the company’s 
advertising literature aimed at ar- 
chitects and contractors. The com- 
pany stresses the ability of its prod- 
ucts to make the planned color 
scheme a construction reality. 


Rotary batch blender at Upco. The unit's 
four-way action assures color dispersion 
and particle intermingling. 


27 


ool = <a a ¥ 5 > q ia 4 rs i “a ; Psat L a - 4 a 4 
a ge Fes aes al t fy ‘2 “hy P hag ee ete} f  -s z 
fl i es ae co . iE : - 5 ) 

labor 

e of 

1000 

tions 

th a 

feet. 

emi- 

sive 

$.21 
fe. Pe 

t of 

159: 

rch, 

t of 

lon. | 

vith 

‘ion P 

ost 

day } 
nd- 

7 ch NUUANOUADAAEOUREADOADARALEAAAAEAOOROOGEEUORAUUSEUUEAOERAGAEOOGEAAUEAGORLOERUOEOOO EEO CEOOOEEOU OREO OGUDECOOERUOORUDOROOOE GEENGEENOOREGORNOD ENOL RUUUEEAERUEDDUUEEOAUAEAAEEEAEEEEEORROREURAEEELEUEEUREEDOEET EOE DEED EERODELEE TEED 

rch MUREEEOEAEUOEAAUAADOEEDUTERUEEAUDEDUEDEOROEOOORORDGGURGDEDED LAURAEONUE aeeeeOaeennonoenagagyN | 

per 

an 

. FP 

: a 

le- 

in- 

er 

is 

7 ee 

e: 

3 

at 

d. 

a 

i 

af we he Py , 
| =» M s ; 
_. 
7 
x Op a 
MI oe 
JO or 
7m a4 \ . 
Pi * 2 - 
. * <— 
Po || 
: : 
i Et. i “Ts a ub . i: a" a id . 
a: |e ie per a ae : 
vans | ie -* pe : abe ae : 


a 
Te 


Pneu-Vac collectors de- 
livering directly to a 
mixer and kettle unit. 
The system is labor- 
saving, clean and safe. 


Bu materials handling is not a 
stranger or newcomer to the adhesive 
industry. In the last few years, the 
realization that pneumatic convey- 
ing can be a vital production tool 
has resulted in a spectacular rise in 
the number of air handling systems 
in use. The greatest number of such 
systems is found in plants manufac- 
turing the adhesive bases—vegetable 
bases, such as starch and dextrin; 
animal bases such as gelatin; and 
resin bases, phenolics, ureas, poly- 
vinyl alcohols and the like. 

Nearly all of the advantages and 
benefits derived from conveying by 
air, by these manufacturers of bases, 
can be achieved by the small and 
large adhesive manufacturer—and 
there are additional advantages, not 
so readily apparent, which are par- 
ticularly profitable and worthwhile. 

The most important features of 
handling materials pneumatically are 
cleanliness, safety, flexibility, labor 
saving, low maintenance and easy 
automation. Let’s consider each of 
these in turn. 

Cleanliness—It is not necessary to 
extend one’s imagination very far to 
visualize the housekeeping advan- 
tages of moving material within the 
relatively restricted area of piping 
and duct work—especially where it 


has been customary to handle 
powdered material in bags. Not only 
can dusting be controlled easily, but 
there are attendant benefits, such as 
reducing exposure of personnel to 
potentially allergenic substances. 
Housekeeping chores are appreciably 
simplified, and expensive materials 
which would otherwise be lost in the 
air are retained in the system. 

Since the product is airborne, and 
because the velocity with which it 
travels is reasonably high, pneumatic 
systems are considered self-cleaning. 
Very little product, if any, remains 
in the conveying line at the conclu- 
sion of the run. This provides a 
two-fold benefit: freedom from inter- 
batch contamination, and complete 
elimination of infestation. Many of 
the products handled tend to foster 
insect or organic growth, but the 
pipeline’s freedom from crevices, 
corners, and other harbors com- 
pletely eliminates this danger. Air 
conveying thus fulfills every require- 
ment of cleanliness for the strictest 
industrial, sanitary, or economic 
standard. 

Safety —Virtually all moving parts 
of a pneumatic system are located 
or can be located at points far re- 
moved from those at which an em- 
ployee or operator comes in contact 
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with the system itself. The blowers 
and compressors which create the 
driving force for these systems are 
always located at the terminals of 
the system, and are usually com- 
pletely isolated from the operator. 
This provides a high degree of 
mechanical safety. While this latter 
factor is important, it is over- 
shadowed in significance by the 
chemical safety inherent in pneu- 
matic conveying systems. 

Dust explosions are an ever pres- 
ent hazard in adhesives manufacture, 
because of the nature of the base 
material. The design of pneumatic 
systems makes it a rare case indeed 
where the dust-air mixture even 
approaches the critical proportions 
which might lead to an explosion. 
Rotary vane airlocks and _ feeder 
valves used as basic components 
on these systems have long been rec- 
ognized as effective explosion check 
devices; and pressure vents and pres- 
sure relief panels are easily provided 
for. More recently, ingenious explo- 
sion detection and suppression de- 
vices, utilizing instruments which are 
sensitive to the rate of pressure rise, 
have been developed. These can 
easily and readily be installed in 
sensitive or critical spots. 

Flexibility—Wherever pipe can be 
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run, a pneumatic conveying system 
can be used. They are free from the 
inherent rigidity of mechanical sys- 
tems, and, although they require 
more power as a general rule, the 
ease with which long distance and 
many angles can be traversed soon 
equalizes the factor of power. 


Flexibility also provides a contri- 
bution to housekeeping. Piping can 
be run in corners, under floors or 
along walls, freeing much valuable 
space and reducing the work in- 
volved in keeping the areas clean. 


Labor Saving and Reduced Raw 
Material Cost—Inplant transport of 
bags, drums and other containers of 
material can be minimized by using 
pneumatic conveying from_ the 
warehouse or storage point to the 
point of use. Skids, pallets, hand 
trucks and similar devices can be 
eliminated. The labor savings realized 
in this manner can be substantial. 


Another significant savings made 
possible by pneumatics is_ that 
brought about by bulk purchasing. 
Most basic materials for adhesives 
manufacture are shipped in covered 
hopper cars, bulk trucks, and large 
unit containers. Packaging and bag- 
ging cost savings can pass on to the 
user, as well as the savings which 
result from lower freight costs. 
These transport units can be pneu- 
matically unloaded into bulk storage 
containers, such as large tanks, lo- 
cated either indoors or outdoors. 

The bug-a-boo of condensation 
and extreme temperatures in out- 
door storage has been largely elimi- 
nated in recent years, and may be 
considered for all practical purposes 
to be nonexistent. This method of 
handling does away with the steve- 
dore labor of unloading, and elimi- 
nates as well much of the dust, dirt 
and danger of contamination attend- 
ant to manual transfer. In some in- 
stallations, effective and appreciable 
savings have been made by locating 
the storage on the roof of the build- 
ing, and utilizing gravity discharge 
to processing. 

Low maintenance—There are only 
two principal points of maintenance 
in a typical pneumatic conveying 
system, whether it be positive or 
negative pressure. These are at the 
inlet and discharge points. The 
equipment at this point is usually a 
rotary vane airlock or feeder. When 
properly designed for the material 
which they are to handle, and when 
the necessary engineering features 
are incorporated into them, they can 
run for years without attention. Con- 
sequently, no maintenance other 
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Pneumatic systems for handling bulk materials are gaining increased acceptance in the ad- 
hesive industry. The photo above shows the pneumatic setup at the Morningstar-Paisely 
plant to handle the blending and bagging of starch and other products. 


than routine inspection and lubrica- 
tion is necessary. 

Automation—The simplicity, de- 
pendability and flexibility of air hand- 
ling lends itself to automation. By 
electrically integrating the various 
units at a central panel, it is possible 
to have one man to control the com- 
plete flow of material through a 
plant. Panels have been developed, 
along with safety devices and in- 
dicators, to the point that they can 
relate at a glance the availability of 
material, the demand for material at 
a process, and both the routes which 
are in use and those available for use. 
When panels are laid out graphically, 
they can be manipulated with ease 
by a relatively unskilled operator, 
since fail-safe devices can be in- 
corporated into them to minimize 
human error. 

Caution must be exercised in the 
consideration of automation, how- 
ever. A careful evaluation should 
first be made of the need. Instances 
abound where it is necessary to have 
an experienced operator available 
for control of the process. This man 
can then be on hand for making 
manual connections or changes. In 
such cases, automation is obviously 
unnecessary. In addition, automation 
is a luxury where only infrequent, 
quickly-made changes are necessary. 
The element of human judgment is 
also worth considering. It can never 
be replaced by automatic controls. 
Where judgment is required, auto- 


mation may have to take a back seat. 

The features we have just outlined 
apply to large and small volume pro- 
ducers and users alike. These fea- 
tures have made it mandatory for 
large manufacturers to adopt pneu- 
matic conveying. The small manu- 
facturer and consumer of bulk prod- 
ucts must weigh all factors more 
carefully, but with each passing day, 
the decision is becoming easier. 
However, there are some advantages 
of pneumatic conveying that can be 
very important to the small manu- 
facturer and compounder of adhe- 
sives—even though the large raw 
material manufacturer may not be 
too greatly concerned with them. 
One of these is multiple batching— 
formulation. 

Where it is desired to add a num- 
ber of different ingredients at either 
single or multiple processing points, 
it is frequently advantageous to sta- 
tion a dump hopper feeding a pneu- 
matic conveying system at a central 
weighing station. This can be in the 
warehouse, or in an isolated room. 
Concentration of ingredients at one 
point, and the convenience of the 
weighing operation at this point 
lends itself to improved control and 
elimination of error. This is the 
simplest aspect, but the problem and 
process of batching or of continuous 
additions of a multiplicity of in- 
gredients has many possible solu- 
tions. 

Scales, automatic weighing feeders, 
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The schematic diagram above outlines some 
of the basic information needed to design 
a pneumatic handling system. 


or volumetric feeding devices can be 
placed at either end of a pneumatic 
conveying system. They can be sup- 
plied from storage bins, small tanks, 
or by manual dumping. Electrical 
interlocks regulating the action of 
all units are easily worked into such 
systems. Blending can be achieved 
by the same general process, al- 
though intimate mixing in transit is 
not yet a proven characteristic of 
pneumatic conveying. 

In any form of high speed trans- 
fer, some particle size reduction can 
be expected. There are processors 
and manufacturers to whom such 
degradation is important. It can only 
be said here that a_ reasonable 
amount of control can be exercised 
by minimizing the number of bends 
in the conveying line, by carefully 
controlling the conveying velocity, 
and by sizing the conveying line in 
such a manner that the loading 
minimizes random movement of the 
particles. 

In most cases, degradation can be 
kept within the limits of tolerance 
especially within those limits estab- 
lished by mechanical handling meth- 
ods. Many delicate materials, such 
as flaked gelatin, are being handled 
pneumatically with success and with 
minimum breakage, but where a 
serious question exists in the mind 
of the potential user, conveying tests 
should be made and the available 
limits of tolerance accurately estab- 
lished. 

Segregation in pneumatic convey- 
ing—that is, the potential separation 
of mixtures containing components 
of different bulk densities—is fre- 
quently a matter of some concern. 
Exhaustive tests have been made, 


which prove rather conclusively that 
it is infinitesimal. In practically all 
cases where segregation has been re- 
ported, it has been proved that the 
segregation occurs after the material 
leaves the conveying system. This ap- 
plies to gross mixtures of heavy and 
light components, as well as to mix- 
tures containing micro ingredients or 
trace ingredients. 

Materials which are moisture sen- 
sitive, or which readily absorb mois- 
ture can be handled easily in 
pneumatic systems. A number of ex- 
pedients are used to accomplish this, 
the simplest one of which is that of 
using the same conveying air over 
and over again. An equilibrium is 
reached almost instantaneously be- 
tween the air and the material, so 
that transfer of moisture cannot 
occur. By the same token, materials 
which contain moisture or solvents 
can be handled without loss of the 
volatile components. 

Pipeline conveying makes it pos- 
sible to handle a sensitive, toxic or 
explosive material through a com- 
plex processing train, from unit to 
unit, without interruption or expo- 
sure. Systems using inert gas for 
this purpose are common, and thor- 
oughly reliable. Gas usage is small, 
after the system is initially charged, 
and can easily be determined and 
evaluated. 

Where a number of processing 
trains are located side by side, utiliz- 
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Typical batching arrangement showing a 
gravimetric feeder discharging through an 
airlock into the pneumatic conveying line. 


ing gravity as a conveying medium, 
continuity can be facilitated by using 
pneumatic systems to lift the mate- 
rial from the bottom of one train 
to the top of the next. Since pneu- 
matic systems are self-cleaning, this 
has enabled interesting economies to 
be effected, particularly in cases 
where sensitivity to color change 
exists. 

Many other potential uses for 
pneumatic conveying will recom- 
mend themselves to the adhesive 
manufacturer. One such function 
is cooling, especially where raw ma- 
terials which are heat sensitive are 
to be pulverized or ground. By using 
negative pressure conveying systems 
to draw large volumes of air through 
the grinding device, as well as for 
conveying, much of the heat input 
to the grinder can dissipated, and 
the production rate of heat sensitive 
material can be considerably im- 
proved thereby. 

In addition, fines separations can 
to some extent be effected by pneu- 
matic conveying. This is usually a 
coarse separation of fines from larger 
size particles, and is not nearly as 
precise as screening. Air systems can 
also be used as devices for heat trans- 
fer and for drying, but unless other 
considerations intervene, are usually 
not economical for this purpose. 
Where combined functions are indi- 
cated, such as drying and conveying 
together, effective application has 
been made. 

The manufacture of adhesives is 
a relatively new and fast growing 
addition to the field of American 
industry. Pneumatic conveying is 
also new, and its growth trend is 
remarkable. The future progress of 
each of these expanding fields can 
be effectively complemented by the 
other. 
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Natural latex is obtained by tapping an 
Hevea Brasiliensis tree. Approximately two 
inches of bark are removed in one month of 
daily tapping. 


Betore considering adhesives made 
from latex, it might be well to de- 
fine what we mean by latex? Why is 
latex useful in adhesives? What 
kinds of latex are particularly useful 
in adhesives? 

For the purposes of this article 
a practical definition of latex will be 
more useful than a highly technical 
one. Let us, therefore, define latex 
as a relatively stable, fine-particle 
size aqueous suspension of a polymer 
which upon drying forms a contin- 
uous elastic film. 

Now, why is latex so useful in 
adhesives? Keeping in mind that 
there are several different types of 
latex we can next examine what 
properties they all have in common 
with good raw materials for making 
adhesives? 

The first and most important prop- 
erty of latices in adhesives is that 
by themselves or mixed with other 
materials they have specific adhesion 
for a number of non-porous surfaces 
that are otherwise very hard to hold. 
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Latex in Adhesives 
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Morningstar-Paisley, Inc. 
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Second, latex is useful because 
when it dries it forms a water-resist- 
ant film. This means water base ad- 
hesives made from latex not only 
have many of the advantages of 
aqueous base adhesives, but are 
water-resistant as well. 

A third attractive property of latex 
is its broad compatibility. Latex can 
be mixed with all sorts of modifiers, 
thickeners, resins, solvents, and 
stabilizers to get just the right prop- 
erties needed for a specific adhesive 
operation. 

Broadly speaking there are two 
different types of latex: natural and 
synthetic. Natural latex is obtained 
from the Hevea Brasiliensis tree 
which grows in Malaya, the Neth- 
erlands, East Indies, Ceylon and 
Liberia. The latex occurs primarily 
in the inner bark of the branches 
and trunk of the tree which is tapped 
by carefully making a diagonal in- 
cision through the outer bark. As 
the latex exudes from the tree, it 
runs to the lower end of the cut and 
is collected in a glass or aluminum 
container. 

A surprisingly small amount of 
latex is obtained from each tree. In 
fact, 50 to 100 trees are often re- 
quired to obtain one drum of latex 


per year. 


Bacteria in Latex 


Natural latex contains some 
twenty-three different types of bac- 
teria. It therefore has to be preserved 
almost immediately to keep it from 
spoiling. Many preservatives have 
been tried for this purpose but am- 
monia is still the one most widely 
used. 

There are several different kinds 
of synthetic latex; however, only 
three of these are widely employed 
in adhesives. They are: Buna S, Buna 


N and neoprene. These, as well as 
all other synthetic latices, are made 
by a process known as emulsion 
polymerization. In this process highly 
reactive small molecules known as 
monomers are joined together into 
a very long chain known as a poly- 
mer. If all the molecules being 
joined together are of the same kind, 
the polymer is called homopolymer; 
if they are of two different kinds, it 
is called a copolymer; if three, a 
terpolymer, and so on. 

Emulsion polymerization is simply 
polymerization carried out in the 
emulsion state. The monomer or 
monomers are suspended in water 
by means of an emulsifying agent 
such as soap. Then, ordinarily with 
heat and a catalyst, they are poly- 
merized to form an emulsion poly- 
mer or latex. Let us now examine 
the properties of specific latex types, 
the adhesives made from them and 
their uses. 

Natural latex is available in sev- 
eral solids concentrations. At 40 per 
cent solids it is called normal latex, 
the concentration at which it is 
drawn from the tree. Normal latex 
is concentrated to 60-62 per cent 
solids by centrifuging—the same 
process that is used to convert milk 
into cream. Latex concentrated in 
this way is simply called “centrifuged 
latex.” It is the latex type most 
widely used in adhesives. 

Another variety of natural latex 
contains 60-68 per cent solids and 
is known as “creamed latex.” As its 
name implies, it is made by cream- 
ing normal latex. 

A super-concentrated latex called 
“Revertex” is made by heat concen- 
trating centrifuged latex. It contains 
approximately 72 per cent solids. 

The most unusual property of 
natural latex is that when it dries it 
is self-adhesive. It sticks to itself, but 
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At a Goodyear creaming plant in Malaya, after ammonia and a creaming agent are added 
to raw latex, it is pumped into 50,000-gallon tanks and the rubber-rich cream allowed to 


rise to the top. 


not to anything else. A number of in- 
teresting and important adhesive ap- 
plications are current in which this 
unique cohesive property is utilized. 
For example, natural latex adhesves 
are used in making dry seal en- 
velopes, shirt bands, self-seal car- 
tons, self-seal mattress bags, cohe- 
sive paper and, most surprising of 
all, shoes. 

While uncompounded natural la- 
tex will stick only to itself, it can be 
made pressure sensitive so that it 
will stick to almost anything else by 
the addition of the proper resin. 
Resins most often added to make 
natural latex pressure sensitive are 
polyisobutylene, rosin esters, and 
terpene resins. Pressure sensitive 
natural latex adhesives are used in 
the manufacture of masking tape 
and in making self-sticking labels. 


Paper-To-Paper Bond 


Natural latex has another unusual 
property. A drop of latex will form 
a paper-to-paper bond almost in- 
stantly. You can readily see how “in- 
stant set” natural latex adhesives 
would have a number of industrial 
applications. For example, they are 
used in sealing bags and in certain 
splicing operations. 

Besides these rather specialized 
applications, natural latex adhesives 
are used in laminating aluminum foil 
to paper, in the manufacture of auto- 
mobile bodies, in the fabrication of 
carpets, for setting bristles in 
brushes, and in a wide variety of 
cloth laminating operations. 

The synthetic latex most widely 
used in adhesives is Buna S also 
known as GR-S and more recently as 
SBR. Buna S latex is a copolymer of 
butadiene and styrene. There are 
thirteen different types of Buna S$ 


which range in solids content from 
40-60 per cent. They also differ in 
their emulsifying agent and in the 
ratio of butadiene to styrene con- 
tained. 

The most popular one is GR-S 
2000. It contains approximately 40 
per cent solids, uses rosin soap as its 
emulsifying agent and has a 50-50 
ratio of butadiene to styrene. Why 
is Buna S so popular among adhe- 
sive chemists and what kinds of ad- 
hesives are made from it? Buna S is 
the least expensive latex available 
and, of course, this is important. But 
—even more important—it is versa- 
tile. 

It can be compounded to stick to 
all kinds of surfaces—steel, paint, 
polystyrene, Saran or pliofilm, cello- 
phane or cellulose acetate, glass, 
wood, cloth, etc. Buna S adhesives 
are used in the manufacture of many 
every-day items such as steel wall 
partitions, foil-fiberglass laminants, 
envelope windows and gloves. It is 
also used in sealing and labeling 
cans, as a padding adhesive, in ap- 
plying labels to plastic articles, and 
in applying tax stamps to the plastic 
caps on whiskey bottles. In addition, 
Buna S is also used to make floor 
mastics primarily for rubber and 
vinyl tile. 

Neoprene latex was the first man- 
made latex. It is a homopolymer of 
chloroprene whose method of manu- 
facture was discovered by a Catholic 
priest, Fr. Nieuland, of Notre Dame 
University. Neoprene latex was then 
synthesized by W. O. Carothers, one 
of the the greatest polymer chemists 
of the twentieth century. Like Buna 
S, neoprene is available in several 
modifications. These have solids con- 
tents from 37.5 to 60 per cent. Other 
differences are in the respective 


molecular weights of the polymers 
and in the stability of the latices. 

Neoprene latex has outstanding 
adhesion and can often be used in- 
terchangeably with Buna S although 
it is considerably more expensive. In 
addition, because of its high chlorine 
content it does not support combus- 
tion. This makes it the raw material 
of choice wherever a fire-resistant 
adhesive is required. 

One application in which the fire- 
resistance of neoprene latex is im- 
portant is in the manufacture of fi- 
berglass laminates used in insulating 
household walls. By far the largest 
use for neoprene latex adhesives, 
however, is in laminating foil to 
paper. Laminated foil is used in 
making beer label stock, foil cartons, 
gift wrap paper, and foil bags. 

The third latex to be considered 
here in Buna N, a copolymer of 
butadiene and acrylonitrile. Like 
GR-S and neoprene, it is available in 
several varieties which differ in com- 
position (ratio of butadiene to 
acrylonitrile), in particle size, solids 
content and stability. 

Buna N latex has specific adhesion 
for vinyl film. One of its most im- 
portant uses is in laminating vinyl 
film to asbestos in the manufacture 
of vinyl floor tile. Buna N is also 
used in laminating vinyl to hard 
board for automobile interiors, as a 
tiecoat in the manufacture of vinyl 
masking tape and vinyl surgical tape, 
as a primer to adhere vinyl plasti- 
sols to paper, and in bonding vinyl 
coated fiberglass to aerocor. 


About the Author... 
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Although latex adhesives have 
many fine qualities, they are not 
without limitations—nor are they a 
cure-all. Despite the most expert 
compounding, on certain types of ad- 
hesives equipment the machining 
properties of latex adhesives are 
often something less than satisfac- 
tory. In addition, because they are 
very water-resistant, if they should 
dry on any of the machine parts 
they are difficult to clean. Finally, 
and this is particularly true of GR-S 
and neoprene, they have a somewhat 
unpleasant residual odor. 

However, despite these limitations, 
as can be easily seen latex adhesives 
are playing a very important role in 
a wide variety of chemical bonding 
applications. As new and better 
latices are developed for use in mak- 
ink adhesives, we can expect that 
latex adhesive will continue to grow 
in importance in the years to come. 


Typical uses of latex adhesives include laminating composition felt with fabric for auto trim 
padding or work gloves, and foil to glass fiber for insulation material. 


Bonding Vinyl-to-Metal 


+ ontemporary architectural trends 
are towards making one room serve 
the purpose and function of several 
through the use of “moveable walls” 
which can quickly transform a given 
area. Often made of vinyl-coated 
fabrics adhesive-bonded to flexible 
frames, the practicality and service- 
ability of these folding partitions de- 
pends to a large extent on the 
strength of a bond that was literally 
designed to be pulled. 

Production operations at New 
Castle Products, Inc., New Castle, 
Indiana, offer an interesting exam- 
ple of this critical use of adhesive 
fastening. As the largest manufac- 
turer in the flexible partition industry, 
New Castle maintains three produc- 
tion lines for bonding cloth-rein- 
forced vinyl to the front and rear 
edges of the metal frame used in its 
“Modernfold” doors. 

In choosing an adhesive formula- 
tion which would meet company pro- 
duction requirements, New Castle 
engineers had to take into considera- 
tion a variety of factors. For exam- 
ple, ease of application was impor- 
tant since the production lines are 
“manned” by women. Another con- 
sideration of prime importance was 
the fast “grab” essential for the 
maintenance of projected production 
schedules and for general operating 
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efficiency. Additionally, it was im- 
portant that the adhesive selected 
would not stain the pastel-colored 
vinyl often used. 

However, since the basic function 
of the finished doors involves fre- 
quent pulling and moving, produc- 
tion engineers were most concerned 


The edges of the vinyl-coated fabric and 
the posts of the metal frame receive a 
spray application of adhesive. 


with obtaining an adhesive with a 
higher peel strength than is normally 
encountered in bondants for vinyl. 
As the result of the co-operative pre- 
liminary evaluation work carried on 
by company personnel and New 
Castle’s adhesive supplier, a new for- 
mulation, Bondmaster G483, was 
tailored to meet all of the require- 
ments. 

The major part of the door has 
already been assembled by the time 
it reaches the spray station on the 
production line. At this point the ad- 
hesive is applied in an easily con- 
trolled spray so that it covers only 
the narrow area of the metal posts 
and the edges of the viny-coated 
fabric. Any accidental over-spray 
can be simply removed with a rag 
dampened in naptha. 

The vinyl can then be fitted and 
folded against the posts. Later, gas- 
kets are pressed into place against 
the vinyl edge and the hardware is 
installed to complete the door. Al- 
though a firm bond develops instant- 
ly with G483, sturdy bonds can still 
be achieved even up to 30 minutes 
after the adhesive application. This 
margin is important should there be 
some unexpected delay on the pro- 
duction line. 


Note: Bondmaster G483 is monufactured by 
Rubber & Asbestos Corp., Bloomfield, N. J. 
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I. this phase of the work, unsup- 
ported films of the adhesive were 
analyzed by infrared absorption to 
observe the changes in the cnemical 
structure of the adhesive with pro- 
gressive curing and aging at elevated 
temperatures. It was recognized that 
the application of the infrared ab- 
sorption technique to complex ma- 
terials such as highly polymerized 
phenol-epoxy resin adhesives would 
serve only as a qualitative measure 
of gross chemical changes occurring 
in the adhesive. 

The absorption spectra of the vari- 
ous adhesive films were determined 
on a double-beam infrared spectro- 
photometer in the 2- to 16-micron 
region. 

After considerable experimenta- 
tion, the most satisfactory method 
for preparing unsupported adhesive 
films, suitable for infrared analysis, 
was solvent casting of the adhesive 
on a polished glass plate. Dry films 
about 0.001 inch thick were obtained 
consistently by casting a wet film of 
the adhesive on the glass surface by 
means of an accurately machined 
doctor blade designed to give a wet 
film 0.002 inch thick. 

The solids content of the adhesive 
was reduced to 60 per cent by thin- 
ning with ethyl acetate before cast- 
ing. The cast films were then pre- 
cured and cured as desired on the 
glass plate by heating in ovens or on 
the platens of a press. To remove 
the film from the glass plate, the 
cured film was immersed for one day 
in distilled water and then removed 


Adhesive Deterioration in Metal Bonds 
at High Temperatures — Part | 


By J. M. BLACK and R. F. BLOMQUIST 


Forest Products Laboratory 
U.S. Department of Agriculture 
University of Wisconsin 


I1—Studies of adhesives by infrared spectrophotometry 


from the glass with a sharp razor 
blade. 

The films were then dried in 
vacuum at room temperature for 16 
hours prior to analysis. The dried 
films were mounted over a one- by 
two-inch opening in an aluminum 
film holder to hold the film in place 
during subsequent heat aging and 
spectrophotometric analysis. 

The initial work was conducted on 
a simple adhesive formulation, FPL- 
891, (Appendix), composed of 12.5 
parts by weight of phenol resin 
(Durez 16227) and 2 parts by 
weight of epoxy resin (Epon 1001) 
in 2 parts by weight of ethyl acetate 
solvent. Later studies included more 
complex formulations employing 
curing agents and thermal stabilizers. 


The infrared absorption spectra 
of typical films of FPL-891 adhesive 
after initial precure, cure, postcure, 
and aging at 550° F. in nitrogen and 
in air are shown in Figures | and 2. 


All results reported were from 
analyses on portions of a single film, 
cast and cured at one time and then 
separated into portions for further 
treatment and exposure as indicated 
on the graph. 

The most significant change in the 
absorption spectra with curing, post- 
curing, and aging at 550° F. was the 
increased absorption occurring be- 
tween 6.0 and 6.3 microns and the 
broadening and shift of this band to 
the left with more cure and heat ag- 
ing of the film. The band at 6.1 mi- 
crons after curing for 60 minutes at 


temperatures. 


aging was investigated. 


The purpose of this study was to perform related research to reveal, 
if possible, the mechanism of observed deterioration of organic-base 
adhesives employed in metal-to-metal bonds in service at elevated 


The work involved a study of the performance characteristics of 
laboratory-formulated _ phenol-formaldehyde-epoxy 
that had been shown by previous work(1) to be one of the more 
heat-resistant types of adhesives for bonding metal. An attempt was 
made to find the possible causes of chemical and physical changes 
that might be associated with the deterioration of an adhesive in 
metal bonds in service at elevated temperatures. The thermal resist- 
ance of adhesive bonds in aluminum and stainless steel as affected 
by preparation of the metal surface, curing conditions, aging tem- 
perature, aging time, atmosphere during aging, and stress during 


resin adhesives 
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300° F. in air (Figure 1-B) increased 
markedly in absorption from about 
48 per cent transmission when pre- 
cured (Figure 1-A) to 25 per cent 
transmission and has shifted to in- 
clude absorption at 5.8 microns. The 
curves on Figures 1 and 2 have been 
smoothed out for reproduction pur- 


poses. 

Aging of the postcured film for 30 
minutes at 550° F. (Figure 2-A) 
shifted the band further, and aging 
the film for 16 hours at 550° F. in 
air (Figure 2-B) shifted the band to 
include absorption at 5.4 microns. 
The absorption in this range of in- 
frared wave lengths (5.4 to 6.3 mi- 
crons) is attributed to carbonyl 
groups such as are found in organic 
acids, anhydrides, lactones, qui- 
nones, esters, aldehydes, and ketones, 
or to the formation of unsaturated 
acetylene and ethylene groups. Some 
of these functional groups are pos- 
sible products of oxidation and ther- 
mal degradation. 


Film Aging in Nitrogen 


Aging of the film in nitrogen at 
550° for 16 hours (Figure 2-C) in- 
stead of air (Figure 2-B) without a 
previous postcure in air resulted in 
less broadening or shifting of the ab- 
sorption band in this region, indi- 
cating that oxygen from the air may 
have contributed significantly to the 
formation of various carbonyl and 
unsaturated groups. It was also ob- 
served that the absorption spectrum 
obtained when films were aged for 16 
hours in nitrogen at 550° F. (Figure 
2-C) was almost identical to the ab- 
sorption curves obtained when films 
were postcured for 16 hours at 270° 
F. and aged for only 30 minutes at 
550° F. in air (Figure 2-A). 

The absorption of infrared at 3.0 
microns, attributed to hydroxyl 
groups, showed a gradual decrease 
as the cure of the adhesive advanced 
through the cure, postcure, and ag- 
ing stages. At about 3.0 microns the 
per cent transmission of infrared 
radiation was increased from 8 to 14 
per cent by curing 60 minutes at 
300° F., a further increase of 17 per 
cent by post-curing for 16 hours at 
270° F., an increase to 20 per cent 
by aging 30 minutes at 550° F., and 
to 25 per cent transmission by aging 
16 hours at 550° F. in air. 

This increase in the transmission 
of infrared indicates a decrease in 
the number of hydroxyl groups, 
which could very well be related to 
the conversion of methylol groups 
in the partially cured resin to ether 
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Figure 1—1Infrared Absorption Spectra of Films of FPL-891 
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groups and finally to methylene 
crosslinkages in the cured polymer. 
This reaction would be expected to 
show a rather rapid loss in hydroxyl 
groups during the early stages of 
cure and a considerably slower rate 
of change with temperature and 
time after a high degree of cure is 
obtained. 

Such a correlation appears in these 
data in that heating for one hour at 
300° F. increased the transmission in 
the hydroxyl region from 8 to 14 
per cent, while heating for 16 hours 
at 550° F. beyond the 30 minutes at 
this temperature increased the trans- 
mission of infrared only from 20 to 
25 per cent. 

The absorption spectra at 3.5 mi- 
crons, which is normally attributed 
to stretching of the carbon-hydrogen 
bond, showed decreases in adsorp- 
tion somewhat similar to those of 
the hydroxyl groups as cure and 
heating progressed. In Figure | the 
per cent transmission in this region 
after precure was about 17 per cent 
(1-A), after cure 19 per cent (1-B), 
after postcure 21 per cent (1-C), 
after 30 minutes at 550° F. 20 per 
cent (2-A), and after 16 hours at 
550° F. in air about 35 per cent 
(2-B). These values reflect a de- 


crease in the number of carbon-hy- 


(me MICRONS 


drogen bonds as cure progresses, 
which might be expected to change 
very slowly in the initial stages of 
cure and postcure and then show a 
very rapid change after aging at 
550° F. for 16 hours. 

It would seem that the observed 
changes in the relative quantity of 
carbon-hydrogen groups in these 
tests could be correlated with the 
theoretical changes in the structure 
of phenol resin during cure and ther- 
mal degradation as described by 
Carswell (2). He has recognized that 
the curing reactions of phenol and 
formaldehyde are rapid and complex 
at normal curing temperatures and 
the extent to which the various reac- 
tions take place depends upon the 
structure of the intermediate phe- 
nolic compounds formed, tempera- 
ture and time of the reactions, and 
the catalyst system. The curing reac- 
tions in Figure 3 therefore, probably 
represent the more simple steps in 
the cure of a phenolic resol resin. 

In the initial stages of cure and 
methylol groups of the phenol de- 
rivative (I) condense to form di- 
benzyl ether groups (II) without a 
change in the number of C-H groups. 
In the next step of cure the ether 
groups are believed to split off a 
molecule of formaldehyde to form a 
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Figure 2——Infrared Absorption Spectra of Films of FPL-891 
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single methylene bridge between 
phenol molecules (III). Hanus(2) 
reported that even under the most 
favorable conditions not more than 
60 per cent of this theoretical 
amount of formaldehyde could be 


liberated from the system. This was 
attributed to the tendency of for- 
maldehyde that was liberated mo- 
mentarily to combine with methylene 
groups of the diphenylmethane de- 
rivative (III) and other side reactions. 


Figure 3—Steps in the Cure of a Phenolic Resol Resin 
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Thus one would expect little 
change in the number of C-H groups 
of a resin on exposure to typical cur- 
ing and postcuring conditions. The 
exposure of the resin to extreme 
temperature, such as 550° F., how- 
ever, could result in thermal decom- 
position of the material; this may 
result in rupture of the methylene 
bridges with the formation and lib- 
eration of carbon dioxide and hydro- 
gen. Such a mechanism has been 
proposed by Allen, Meharg, and 
Schmidt (2) who studied the decom- 
position products of phenol resin at 
300° C. 

Another change in the infrared 
absorption spectra of the phenol- 
epoxy resin adhesive with increased 
heating was the disappearance of the 
band at 12.1 microns, which is at- 
tributed to the para-substitution pres- 
ent in the original molecule of bis- 
phenol of the epoxy resins (3). This 
band has disappeared after aging for 
16 hours at 550° F. in air, showing 
that some thermal decomposition 
was also taking place within the 
epoxy resin. In other experiments, 
separate portions of one cured film 
of FPL-891 adhesives were aged at 
550° F. between two pieces of 
aluminum and between two pieces 
of stainless steel. The aluminum sur- 
faces had been prepared by the sul- 
furic acid-sodium dichromate proc- 
ess and the stainless steel surfaces 
were prepared by sulfuric acid-oxalic 
were prepared by the sulfuric acid- 
oxalic acid process (Appendix). 

The pieces of metal were clamped 
tightly against the film to determine, 
if possible, any effects of the metal 
surfaces on changes occurring in 
the adhesive when heated. Changes 
in spectra that normally were found 
to occur when films were aged in air 
were greatly reduced when films 
were aged in contact with the metal 
surfaces. There were no noticeable 
differences in the films exposed next 
to aluminum and next to steel. The 
reduced amount of deterioration of 
these films was attributed to the ex- 
clusion of the air from the film. 

Infrared studies of films of FPL- 
891 adhesive that also incorporated 
one per cent by weight of either 
quinolinol, copper-quinolinol, or n- 
propyl gallate as thermal stabilizers, 
showed no apparent chemical 
changes in films caused by the use of 
these materials. These materials had 
in previous work(/) shown some 
promise as effective agents in reduc- 
ing thermal deterioration in adhesive 
bonds. In this study the films were 
aged in air at 550° F. for periods up 
to 16 hours. 
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The study of the thermal decom- 
position of a phenol-epoxy adhesive 
film by infrared absorption has 
shown that if the adhesive is exposed 
to air at elevated temperatures, the 
adhesive undergoes marked changes 
in chemical structure. These changes 


This phase of the study was in- 
tended to study possible correlations 
of the chemical changes in films 
after exposure to high temperatures, 
as observed by infrared spectro- 
photometry, with the performance of 
adhesive bonds of aluminum and of 
stainless steel under similar condi- 
tions of heat aging. It was also hoped 
that the study of strength properties 
of metal-to-metal bonds would give 
an insight into the possible effects of 
such variables as the chemical na- 
ture of the metal surface on the 
thermal stability of the adhesive 
bond. 

Unless otherwise noted, through- 
out this entire report the joint test 
specimens were 0.5 inch lap shear 
specimens of either 0.064 inch 24ST- 
3 clad aluminum alloy or of 0.020 
inch thick T302, % hard stainless 
steel. Aluminum specimens were 
bonded in panel form and then cut 
carefully into individual specimens, 
each one inch wide. Because of the 
difficulty of sawing individual 
specimens of stainless steel from 
panels after bonding without dam- 
aging the bonds, a different proce- 
dure was used here. 

In the earlier work, steel sheets 
for multiple panel bonds were slit 
down from one edge before bonding 
so that all that was required to sep- 
arate bonded specimens for test was 
to cut away a short strip at the ends 
of the specimen. In later studies, in- 
dividual stainless steel coupons were 
bonded directly with a suitable jig to 
maintain alinement. 

For the investigation of the de- 
terioration of bonds in nitrogen and 
in air, the aluminum and stainless 
steel lap joints were bonded with the 
same batch of FPL-891 adhesive as 
was used in the study of films by in- 
frared absorption. The surfaces of 
the aluminum and steel were pre- 
pared for bonding by first wiping the 
metal surfaces with a clean cloth 
Saturated with ethyl acetate. The 
aluminum was then treated chemi- 
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are apparently accelerated by the 
oxygen in air. 

Little correlation could be found 
between these observed changes in 
adhesive films exposed to hot air and 
actual changes in the performance 
of adhesive bonds in aluminum and 


2—Deterioration of metal bonds in nitrogen and air 


cally by Method A (Appendix) and 
the steel by Method B (Appendix). 

The adhesive was brush spread on 
the treated metal surfaces on the 
same day as the metal was prepared 
and the coated surfaces precured for 
15 minutes at 270° F. The metal 
panels were then assembled and 
pressed at 50 pounds per square inch 
for one hour at 300° F. and post- 
cured for 16 hours in air at 270° F. 
without external pressure. The panels 
were cut into specimens one inch 
wide; the specimens were then se- 
lected by the randomized block 
method for each of the test condi- 
tions. 

The shear strength of the lap- 
joint specimens was determined by 
loading at a rate of 1200 to 1400 
pounds per square inch per minute 
(the method described in Military 
Specification MIL-A-8331 [USAF]: 
Adhesive, Aircraft Structural, Metal- 
to-Metal, June 26, 1953). The 
bonded lap joints were tested in 


stainless steel that were heated for 
similar periods of time. The differ- 
ence in performance between films 
and adhesive bonds of metal was pre- 
sumably due to a high degree of ex- 
clusion of the air from the adhesive 
films in the metal joints. 


shear at room temperature after the 
postcure of 16 hours at 270° F. to 
obtain the initial shear strength of 
the bonds for control purposes; other 
representative groups of ten speci- 
mens each were set aside for ex- 
posure in air and in nitrogen at 550° 
F. before cooling and testing at room 
temperature. 

The lap joints to be aged in nitro- 
gen were placed in a tight metal 
cylinder; a slight pressure of nitro- 
gen was applied to exhaust the cham- 
ber of air and volatile byproducts 
and to provide an atmosphere of an 
inert gas. The nitrogen was passed 
through sulfuric acid drying trains 
before being introduced into the 
chamber. — 

The results of tests at room tem- 
perature of lap joints of aluminum 
and stainless steel after aging for 
various periods at 550° F. in air and 
nitrogen are shown in Table I. 

The results of these tests showed 
conclusively that the type of metal, 


Table I—Effects of Aging at 550° F. on Lap Shear Specimens of 
Clad Aluminum and Stainless Steel Bonded with FPL-891 


Hours of Atmos- Metal 
exposure phere 
at 550° F. 
0 Aluminum 
96 Air Aluminum 
200 Air Aluminum 
96 Nitrogen Aluminum 
200 Nitrogen Aluminum 
0 Stainless 
steel 
96 Air Stainless 
steel 
200 Air Stainless 
steel 
96 Nitrogen _ Stainless 
steel 
200 Nitrogen Stainless 
steel 


Shear Strength at 80° F. 


Method A— Method B— 
Surface Treatment Surface Treatment 
oe Percent* rat Percent* 

1,312 38-0 878 96-0 

688 85-3 244 90-79 

624 85-15 

784 80-6 320 90-31 

796 73-12 

434 100-0 2,018 7-0 

0 100-100 44 100-100 
0 100-100 
62 100-56 578 21-81 
26 100-92 


Note: The first value is the average percentage of bond area which has failed in adhesion to metal. 
Each value is the average of 10 specimens. The second value is the average percentage of esti- 


moted area in the bond showing evidence of discoloration or thermal degradation. 
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Figure 4——Bond Areas of Aluminum Specimens Aged at 550°F. 


A—No deterioration, high joint strength. B—Branched tunnel-like voids, little deterioration, 
high joint strength. C—Small spot-type deterioration, intermediate joint strength. D—Large 


spot type deterioration, low joint strength. 


method of metal surface preparation, 
and the atmosphere of exposure had 
marked effects on both the initial 
strengths of the bonds and also on 
the strengths of bonds after aging 
at the elevated temperature. 

The performance of bonds of 
aluminum showed that the initial 
strength of bonds before aging was 
greatly affected by the treatment of 
the surface prior to bonding. An 
oxidizing chromate solution (Meth- 
od A), which could presumably pro- 
duce an aluminum oxide layer on the 
bonding surface, gave much higher 
initial strengths before heat aging 
than did a_ reducing treatment 
(Method B), which might presum- 
ably remove the naturally occurring 
aluminum oxides from the bonding 
surface. 

The aluminum joints prepared by 
Method A, although higher in 
strength after aging for 96 hours in 
air than the bonds prepared by 
Method B, were reduced in strength 
approximately the same amount 
from the initial strength values. This 
would indicate that the strength of 
bonds after aging at elevated tem- 
peratures is closely related to the 
initial bond strength and to the bond- 
ing characteristics of the metal sur- 
face. 

The data on aluminum specimens 
showed that the principal reduction 
in joint strength due to aging oc- 
curred within the first 96 hours of 
exposure and further aging up to 
200 hours had very little effect, if 
any, on joint strength. The fact that 
there were no important progressive 
losses of strength of the aluminum 


specimens in heat aging beyond 96 
hours in either air or nitrogen, and 
that there was very little severe 
charring or discoloration in the 
bonds after these tests, suggests that 
the losses of joint strength during 
the first 96 hours of aging may more 
likely have been due to further cure 
and embrittlement of the adhesive 
rather than to actual thermal de- 
terioration of the phenol-epoxy resin 
adhesive. 

This lower level of strength noted 
here after heat aging, has also been 
noted previously with this type of ad- 
hesive when bonds were cured ini- 
tially at higher temperatures, such 
as 350° F., a condition assumed to 
cause embrittlement and _ internal 
strains due to a high degree of cure 
without actual polymer degradation. 
The color of the bonded areas after 
test also indicated that 200 hours 
aging at 550° F. in a bond was con- 
siderably less severe in discoloration 
and possible thermal degradation 
than aging, in the film form, for 16 
hours at 550° F. in air or nitrogen 
as was done in the study of unsup- 
ported adhesive films by infrared ab- 
sorption. 

The bonded areas of the alumi- 
num specimens after heat exposure 
and test were examined microscopi- 
cally. Within a typical bond area a 
network of minute tunnel-like voids 
were visible that extended in from a 
bubble in the squeezeout at the edge 
of the joint toward the center of the 
bonded area (Figure 4). The minute 
tunnels were apparently formed by 
the loss of volatile materials during 
the bonding process, as they were 
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visible in both aged and unaged 
specimens. 

Discoloration of the adhesive film 
by heat aging was evident along the 
walls of the tunnels, but it extended 
back into the adhesive mass only a 
very short distance; this depth of 
penetration was not noticeably in- 
creased as the exposure period was 
increased from 96 to 200 hours. In 
other work on a similar type of ad- 
hesive, discoloration in the tunnel 
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Hoenn: 


walls has been observed after only 
four hours aging at 550° F. but with- 
out appreciable* increase in depth 
by extending the exposure to 200 
hours. The discoloration and thermal 
decomposition of the adhesive in 
these areas was believed to have 
been caused by residual volatiles con- 
sisting probably of solvent, am- 
monia, water, formaldehyde, and 
phenol, that were volatilized during 
cure but remained in the tunnels. 

The evidence thus indicated that 
there should be little thermal de- 
terioration of FPL-891 phenol- 
epoxy resin adhesive in bonds of 
aluminum at 550° F. after 200 hours 
if the metal surface has been pre- 
pared properly and certain undesir- 
able volatiles are removed. 

The performance of FPL-891 ad- 
hesive, aged at 550° F. in bonds of 
stainless steel, differed in many re- 
spects from that in bonds of alumi- 
num. The data in Table I showed 
that in addition to the type of sur- 
face preparation, the atmosphere of 
exposure was highly important in af- 
fecting the thermal resistance of the 
adhesive bonds. For stainless steel 
the sulfuric acid-oxalic acid method 
of surface treatment gave better ini- 
tial vond strength and better thermal 
resistance properties than the sul- 
furic acid-sodium dichromate proc- 
ess. The reverse was true for bond- 
ing of aluminum. This would indi- 
cate that for aluminum FPL-891 
bonds best to an oxidized surface, 
and for stainless steel it bonds best 
to a reduced surface. 

The presence of air during the ag- 
ing cycle obviously contributed to 
the breakdown of the adhesive in 
Stainless steel bonds. Examination of 
the stainless bonds after heat aging 
and testing showed that discolora- 
tion of the adhesive started at the 
edges of the lap joint and progressed 
inward as longer aging periods were 
employed. The rate of discoloration 
was much lower when bonds were 
aged at 550° F. in nitrogen, and 
higher joint strengths were retained, 
particularly when Method B was 
used in preparing the metal. 

The generally inferior perform- 
ance of stainless steel bonds on heat 
aging compared to that of aluminum 
bonds might be evidence that the 
metal itself contributes to degrada- 
tion of the adhesive. It is possible 
that oxides of iron, nickel, or chro- 
mium are formed in the surface 
layers of the steel during heat aging 
of the bonds and may act as cata- 
lysts for the subsequent deteriora- 
tion of the adhesive in contact with 
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FPL-891 Adhesive 
Phenol resin (Durez 16227) 


Epoxy resin (Epon 1001) 
Ethyl acetate 


spreading. 


FPL-878 Adhesive 
Phenol resin (Durez, 16227) 
Phenol resin (Bakelite BV9700) 
Epoxy resin (Epon 1007) 
Ethyl acetate 
n-propylgallate 
1-hydroxy, 2-naphthoic acid 


spreading. 


Method A 


Sulfuric acid (conc.) 
Sodium dichromate 
Water 


Method B 


Sulfuric acid (conc.) 
Oxalic acid 
Water 


Method C 


Sulfuric acid (conc.) 
Hydrofivoric acid (50 percent) 
Water 


Method D 


Hydrochloric acid (conc.) 
Hydrogen peroxide (30 percent) 
Formalin (40 percent) 

Water 


Method E 


Sulfuric acid (conc.) 
Sodium dichromate 
Water 


APPENDIX 


Adhesive Formulations 


This formulation was thinned with an equal weight of ethyl acetate before 


This formulation was thinned with an equal weight of ethyl acetate before 


Methods of Preparing Metal Surfaces for Bonding 


Immersion for 5 minutes at 150° F. in a solution of: 


Rinse in cold tap water, then in distilled water, and air dry. 


Immersion for 10 minutes at 190° F. in a solution of: 


Rinse in cold tap water, then in steam, and air dry. 


immersion for 5 minutes at 140° F. in a solution of: 


Rinse in cold tap water, then in distilled water, and air dry. 


immersion for 10 minutes at 150° F. in a solution of: 


Rinse in cold tap water, then in distilled water, and air dry. 


immersion for 15 minutes at 170° F. to 180° F. in a solution of: 


Rinse in cold tap water, then distilled water, and air dry. 


12.5 grams 
2.0 grams 
2.0 grams 


12.5 grams 
3.3 grams 
2.0 grams 
2.0 grams 
0.2 grams 
0.2 grams 


100 grams 
10 grams 
300 grams 


100 grams 
100 grams 
800 grams 


100 milliliters 
150 milliliters 
250 milliliters 


these metal surfaces. The progres- 
sive discoloration of the adhesive in- 
ward from the edges of the steel 
bond might be interpreted as further 
evidence of the adverse effect of the 
stainless steel surfaces inasmuch as a 
similar progressive type of break- 
down of the adhesive was not ob- 
served on aluminum. These hypoth- 
eses served as a basis for much of 
the later work reported on in this 
study. 


(1) Black, J.M., and Blomquist, R.F., 


(2 


(3 
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No method of financing fits every situation equally 
well. The adhesives manufacturer or user planning 
the acquisition of new production equipment must, 
therefore, closely study the factors of his own partic- 
ular case before deciding whether to lease or buy. 
Expert advice never hurts, and the following series 
of questions and answers was devised to highlight 
some of the considerations bearing on that decision. 


What is the volume of equipment 
leasing in the adhesives industry? 
At the end of December, 1958, 
there was approximately $1.5 million 


worth of production equipment on 


long-term lease to manufacturers of 
adhesives. This represents about 8 
per cent of the total dollar volume 
of equipment on lease to the chemi- 
cal industry as a whole. Most leasing 
to the adhesives industry has oc- 
curred in the past three years, more 
than half the total during 1958. 

In December, 1958, there was ap- 
proximately $227 million worth of 
production equipemnt on long-term 
lease throughout U. S. industry. Ma- 
jor reasons for the growth of leasing 
among manufacturers are: (1) to 
preserve working capital while ex- 
panding capacity, (2) to acquire 
equipment used in research and de- 
velopment work and (3) to offset the 
increasing cost of equipment. The 
healthy rate of profit earned on net 
working capital—an industry average 
of 47 per cent before taxes—provides 
a strong reason for keeping liquid 
capital working in the business. 


What is equipment leasing? 

Equipment leasing is a method of 
obtaining the use of income-produc- 
ing equipment (fixed assets) without 
capital investment. Equipment ob- 
tained in this way remains the prop- 
erty of the leasing company, but is 
used by the lessee, who pays the 
leasing company a fixed charge for a 
stated period. Leases are usually 
written on a uniform payment basis 
although they can be written on 
straight line, declining balance, sum 
of digits, or any schedule preferred 
by the user. 

Leasing is a long-term arrange- 


By ROBERT SHERIDAN 
President 
Nationwide Leasing Company 
Chicago 3, Illinois 


ment—normally from three to ten 
years. It is different from equipment 
rental which is a short-term affair. In 
the latter case, new or used pieces 
are rented out for a brief period by 
a firm which afterwards reclaims and 
rents the equipment to other users. 


How does equipment leasing work? 

A company desiring to lease equip- 
ment from a rental firm submits an 
application describing its business, 
its financial position, etc. It lists the 
specific manufacturer from whom it 
wishes to secure the equipment, the 
price of the equipment, the length 
of the lease terms and the form of 
payment it desires. The leasing com- 
pany then purchases the equipment 
and arranges for its shipment di- 
rectly to the lessee’s plant or store. 
Payments start upon acceptance of 
the equipment. 

All equipment, no matter how 
items or suppliers are involved, can 
be covered by a single master lease 
and can be paid for in a single 
monthly payment. This reduces the 
user’s bookkeeping considerably. 


What types of equipment are leased? 

All types. In 1958, equipment 
leased ranged in cost from a $17 
hand truck (part of a $140,000 
equipment lease with a midwestern 
hospital) to $5,000,000 worth of 
construction equipment. Both stand- 
ard and specially-built units can be 
leased. 


Why has equipment leasing in- 
creased so rapidly? 

Basically, equipment leasing has 
increased as a result of the steadily 
increasing cost of capital equipment. 
Leasing has historically been a means 


of permitting businessmen to func- 
tion without owning everything they 
need to do business, since profits are 
made by using capital equipment, 
rather than owning it. Specific rea- 
sons for the current growth of equip- 
ment leasing are: 

(1) Profit-producing equipment is 
put to work without capital invest- 
ment. 

(2) To increase profits and pro- 
duction without increasing a com- 
pany’s investment and _ reducing 
liquid working capital. 

(3) To reduce the risk of loss 
caused by rapid obsolescence of spe- 
cialized equipment. 

(4) To obtain equipment for 
limited-term use, either for special 
orders or for development or re- 
search work. 

(5) For manufacturers of indus- 
trial equipment leasing programs 
have proved to be an _ effective 
method of increasing sales. 


What are the advantages of leasing? 
Other advantages to users of leased 
equipment, in addition to those cited 
above lie in how leasing improves a 
company’s financial situation. 

(1) Leasing offers financing with- 
out dilution of ownership or control. 

(2) In leasing, there is no neces- 
sity for a periodic cleanup of funds 
or a pledge of receivables. 

(3) Leasing may offer certain tax- 
timing advantages in specific in- 
stances. 

(4) Leasing makes for a cleaner 
balance sheet. Only the lease pay- 
ments due within 12 months appear 
on the balance sheet, thus affecting 
the ratio of current assets to current 
debt very little. As a result, a com- 
pany is able to use its established 
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lines of credit for short-term borrow- 

ing without disturbance. 

What types of companies lease 
equipment? 

All types of companies in virtually 
every industry today lease equipment. 
They range in size from quite small 
companies to giant companies in the 
billion-dollar-a-year sales category. 
According to annual surveys, the ten 
leading industries using leased equip- 
ment in 1958 were aircraft and 
parts; chemicals and drugs; construc- 
tion and road building; electrical 
equipment and machinery; fabricated 
metal products; food products; pe- 
troleum refining; printing and pub- 
lishing; pulp, paper, and allied prod- 
ucts; the supermarket industry. 


Is equipment leasing useful as a 
sales tool for manufacturers of pro- 
duction equipment? 

In a number of industries, leasing 
programs have proved to be an effec- 
tive method of increasing sales, 
through offering customers the op- 
tion of purchase or lease—with the 
leasing company assuming the lease 
contract and paying the manufac- 
turer 100 per cent cash for the equip- 
ment when the equipment is deliv- 
ered. The leasing company sets up a 
complete sales training program for 
the manufacturer so that his leasing 
plan will have maximum impact. 


How does leasing compare with 
other methods of financing? 

Leasing offers 100 per cent financ- 
ing and provides the adhesives manu- 
facturer with greater cash flow than 
any other financing method. As a 
result, the relative cost of leasing is 
less. Any expenditure of money to 
acquire equipment. involves paying 
something for the use of the money. 
In the case of outright cash pur- 
chase, the manufacturer “pays” by 
sacrificing the earnings that his work- 
ing cash would yield. This, in effect, 
is what he is “paying” for the use 
of his own money. 

A complete analysis of the com- 
parative cost of leasing and other 
financing methods, entitled, “Lease 
or Buy? Comparative Costs of 
Equipment Acquisition,” has been 
developed by the Foundation for 
Management Research. Single free 
copies may be obtained by writing 
to the Foundation at 121 West 
Adams Street, Chicago 3, Illinois. 


What are recent trends in leasing? 

Two new trends have shown them- 
selves: (1) the sale-leaseback trans- 
action (commonly, but erroneously, 
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termed purchase-leaseback) and (2) 
merchandising-leasing plans involv- 
ing the cooperation of equipment 
manufacturers and a leasing com- 
pany to increase sales. 

In the sale-leaseback transaction, a 
company builds a new plant, sells the 
equipment and facilities to the leas- 
ing company as soon as it is com- 
pleted and ready for use, and im- 
mediately leases it back. Often this 
is done with older plants also. This 
enables firms whose financial ratios 
would not otherwise permit them to 
expand at so great a rate, to do so 
without straining their capital struc- 
ture. 


What operating situation make leas- 
ing most advantageous? 

(1) In general, where companies 
can expand their operations profit- 
ably, if additional equipment and 
machinery were made available at 
smaller annual expense than through 
use of their own capital. 

(2) Companies which find them- 
selves short of working capital but 
which have sufficient equipment, can 
remedy the situation through sale- 
leaseback transactions. 

(3) Companies faced with com- 
petition that is using the latest equip- 
ment, while they themselves lag on 
cost-saving because the initial switch- 
over cost is prohibitive. 

(4) Companies which hold a tight 
check rein on capital expenditures 
and financial ratios. 

(5) Where rapid obsolescence is 
a strong possibility. 

(6) For pilot plants, develop- 
mental or experimental projects. 

(7) Companies engaged in con- 
tract work can obtain needed equip- 
ment for the term of the contract. 


Do leasing agreements contain pur- 
chase options? 

Yes, leasing agreements can con- 
tain purchase options. However, a 
purchase option generally converts a 
leasing agreement into a conditional 
sales contract, in the eyes of the In- 
ternal Revenue Department. Excep- 
tions to this rule are uncertain and 
depend on specific rulings by the 


Internal Revenue Department at the 
conclusion of the contract, many 
years later. True lease payments are 
legitimate deductions as operating 
expenses. 


Do leasing contracts contain re- 
newal options? 

In leasing, the cost of the equip- 
ment is paid for entirely in the origi- 
nal leasing term. Renewal options are 
usually available at extermely low 
cost. 


Does leasing offer companies tax 
advantages? 

This has been an area of much 
misinformation. Leasing is not a 
method of tax avoidance; its pri- 
mary value lies in the way it frees 
working capital for other uses. In 
certain situations leasing may also 
offer companies advantages of tax- 
timing which are not to be ignored. 
Leasing charges are legitimately de- 
ductible as business expenses. As 
such, they reduce taxable income 
now. 

Leasing may also offer a tax ad- 
vantage that can be of particular im- 
portance to companies which find 
that their equipment tends to become 
obsolete much more quickly than 
government depreciation tables per- 
mit. 

For example, a company using 
equipment that experience shows it 
can expect to have to replace in 
seven years, may find that deprecia- 
tion tables permit depreciation only 
over 15 years. By leasing this equip- 
ment for a seven-year period, this 
company would be able to deduct the 
full cost of the equipment from tax- 
able income in seven years. If the 
company had purchased the equip- 
ment, it would only have used seven 
years worth of depreciation and 
would have to forego further depre- 
ciation benefits, if it wished to re- 
place the equipment at the end of 
seven years. 

In certain sale-leaseback situations 
also, tax advantages may accrue, 
since the sale of an asset normally 
involves taxation at the capital gains 
rate, if a profit is made, rather than 
at the corporate rate. 


About the Author .. . 


ROBERT SHERIDAN received his engineering de- 
gree from Cooper Union Institute, New York 
City, and did graduate work in business admin- 
istration at Northeastern University, Boston, and 
the University of Chicago. He founded Nation- 
wide Leasing Co. in 1957. 
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Over 600 persons attended the 8th 

Annual Meeting of the Building Re- 
search Institute at the Penn-Sheraton 
Hotel, Pittsburgh, Penna., on April 
7-8. The technical program consisted 
of concurrent sessions on Sealants 
for Curtain Walls, Workshop on 
Windows, and Mechanical Fasteners 
in Building. The Annual Meeting 
was Called to order by Robert W. 
McKinley, Technical Representative, 
Pittsburgh Plate Glass Co., who 
served as meeting chairman. He in- 
troduced the opening session speak- 
ers, Charles H. Topping, BRI presi- 
dent; Robert W. Dowling, president, 
City Investing Co.; Burnham Kelly, 
associate professor of city planning, 
Massachusetts Institute of Technol- 
ogy; and Vincent G. Kling, archi- 
tect. 

Mr. Topping discussed the 1958 
Annual Report of the BRI, and was 
followed by Mr. Dowling who spoke 
on “The Investor’s Attitude toward 
City Planning and Building Design 
of the Future.” He remarked that 
everybody associated with building 
and building trades should give seri- 
ous thought to the type and kind of 
buildings we will have to occupy in 
the future, and who will occupy 
these buildings and for what pur- 
pose. 

The next speaker was Prof. Kelly, 
whose subject was “The Home 
Building Industry of the Future.” He 
pointed out that the most important 
thing about the housing industry in 
the 1960's is that it will actually 
become an industry. He stated that 
the forces that will bring about this 
change have long been storing up, 
and in specialized aspects of the in- 
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B.R.I. Holds 8th Annual Meeting 


Over 600 persons attend Technical 
Sessions on April 7-8 in Pittsburgh 


dustry—trailers, prefabs and the ap- 

pliance business—it is already pos- 
sible to see indications of the shape 
of things to come. 

“A Designer’s View of Building of 
the Future,” was Mr. Kling’s topic. 
He stated that this post-war period 
has witnessed the rise of modern 
architecture as a popular style. It is 
marked by a new consciousness of 
interior space as an entity and a 
growing mastery over the variables 
that govern our reactions to interior 
space. He pointed out that it is the 
typical enclosure of this space that 
has provided the most vivid symbol 
of the post-war era—the curtain wall 
with its grids of glass and metal. 
What began as a restful sight for 
sore eyes has, by the process of end- 
less multiplication, become a new 
kind of eyesore. 

The weapons to combat this will 
be new structural forms and work- 
ing closures aimed at restoring the 
third dimension to architecture and 
achieving more natural lines. Ac- 
cording to Mr. Kling, we shall see a 
greater use of tension rings; hyper- 
bolic paraboloids, thin-shell concrete 
pre-cast, pre-stressed and _post- 
stressed concrete; geodesic domes 


Wayne F. Koppes (ex- 
treme right), chairman 
of the opening session 
on Sealants for Curtain 
Walls at the BRI meet- 
ing, making his open- 
ing remarks. Seated at 
the table are the first 
group of speakers, They 
are (left to right) Wal- 
ter J. Engert, E. R. Mc- 
Laughlin, Francis L. Fry- 
bergh and J. M. Roehm. 


and laminated timber. All these sys- 
tems and methods will produce new 
challenges to engineering ingenuity 
and to understanding of interior and 
exterior space, he stated. 

Wayne F. Koppes, architectural 
consultant, served as chairman of the 
first day’s session on Sealants for 
Curtain Walls, which was attended 
by over 300 persons. The first part 
of the program consisted of talks by 
J. M. Roehm, director of research 
and development, Kawneer Co.; 
E. R. McLaughlin, associate profes- 
sor of engineering research, Pennsyl- 
vania State College; Walter J. En- 
gert, chief designer, General Bronze 
Corp.; and Francis L. Frybergh, 
associate partner of Skidmore, 
Owings & Merrill. 

Mr. Roehm spoke on the “Current 
Status of Sealants for Curtain 
Walls.” The purpose of his talk was 
to set the stage for the speakers and 
to give some general orientation on 
the entire subject. He discussed the 
history and advances made in cur- 
tain walls and the problems of prop- 
erly sealing metal curtain walls. 

Prof. McLaughlin’s topic was 


“Performance Testing of Curtain 
Walls.” He stated that as soon as the 
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exterior wall for a building is set up 
many forces start working to tear it 
down. He explained that to help 
evaluate the performance of new 
materials in curtain wall panels a 
series of tests have been developed 
to stress the panel at least as much 
as it is likely to be stressed in serv- 
ice. In some exposures there is a 
degree of acceleration to speed up 
the appearance of short comings if 
they are to develop, he said. 

“Dynamic Testing Procedure” was 
the subject covered by Mr. Engert, 
who said that to aid the architect, 
contractor, engineer and owner in 
the preparation of rigid specifica- 
tions, there is an endeavor to set 
forth the procedure and _ prin- 
ciple of weather testing architectural 
products, primarily applicable to 
windows and modern curtain wall 
construction. These tests provide 
static and dynemic conditions of air 
pressure, due to winds, in order to 
measure unit infiltration of air and 
water from wind driven rains, he 
stated. He pointed out that in the 
interest of maintaining high stand- 
ards and in a constant endeavor to 
improve products, all new designs 
should be subjected to exhaustive 
weather tests. 


Cites Testing Methods 


The final speaker, Mr. Frybergh, 
discussed the “Correlation, Consoli- 
dation and Improvement of Testing 
Methods.” He stated that in multi- 
story structures particularly, failures 
in sealants or sealing methods which 
become apparent during tests allow 
for minor changes prior to the be- 
ginning or erection at the site with- 
out any addition in costs. Correc- 
tions after erection may be very 
costly considering the inaccessibility 
of sealants and gaskets in the com- 
pleted wall. He pointed out that the 
erection of test panels and subse- 
quent tests give the curtain wall 
erector, the glazing contractor and 
the architect the opportunity to 
evaluate the specified materials and 
methods of sealing. 


The Sealants for Curtain Walls session at the 8th Annual Meeting of the Building Research 
Institute was attended by over 300 persons. The session was held in the Grand Ballroom 


of the Penn-Sheraton Hotel in Pittsburgh, Pennsylvania. 


The last half of the day’s program 
was devoted to talks on user’s prob- 
lems with curtain wall sealants and 
a panel discussion. The speakers 
were Harold H. Charles, project di- 
rector, Reynolds Metal Co.; Woodie 
Garber, Garber & Associates; 
George Grenadier, president, Grena- 
dier Corp.; and R. G. Whittemore, 
director of Product Development 
Department, Pittsburgh Plate Glass 
Co. The panelists were George R. 
Harris, chief chemist, Johnson Rub- 
ber Co.; Boris W. Pozniak, techni- 
cal director, Pecora Paint Co.; 
Joseph Amstock, chief chemist, 
Products Research Co.; A. G. 
Storms, sales representative, Indus- 
trial Rubber Goods Co.; Leslie Jack- 
son, Tremco Manufacturing Co.; 
Samuel H. Krumbholtz, sales man- 
ager, General Mastics Corp.; and 
T. O. Mathues, chief engineer, In- 
land Manufacturing Division, Gen- 
eral Motors Corp. 

Speaking from the fabricator’s 
viewpoint, Mr. Charles stated that 
such a viewpoint on sealants and 
sealing may better be termed as one 
man’s opinion. He noted that the 
areas of general concern and source 


Panelists and speakers, 
who discussed the users’ 
problems with curtain 
wall sealants at the 
Sealants for Curtain 
Walls session of the 
BRI meeting, listen to 
Woodie Garber (extreme 
right) give the archi- 
tect's viewpoint on seal- 
ants. 


of trouble to most fabricators using 
sealants are cost of material and 
labor, workmanship, performance 
and useful life, and division of re- 
sponsibility. He stressed the fact that 
the fabricator, who is not a chemist, 
finds it difficult to keep pace with 
the changing limits and characteris- 
tics of sealants. However, this is 
progress and is good for the indus- 
try. He mentioned it because of the 
need and importance for recognizing 
individual limitations, seeking tech- 
nical information, and maintaining 
liaison with sealant manufacturers. 

Mr. Garber, discussing the user’s 
problems from the architect’s stand- 
point, noted that the architect, as a 
user of sealants in curtain walls, 
shares the problems of the owner 
and the other users in both completed 
installations and work in progress. 
Because of the architect’s constant 
anticipation of new and better archi- 
tectural solutions to building needs, 
however, his search is often beyond 
the scope of presently available sys- 
tems and solution. He stated that the 
development of sealants and their 
extended uses, so responsible for the 
present attainable success of our 
vertical partial envelopes, must ac- 
celerate and broaden to provide 
solution for the multiplying impon- 
derables of the total envelope that 
lies immediately ahead. 

Mr. Grenadier, speaking for the 
applicators, stated that there has 
been a lack of coordination on the 
job itself since the applicator very 
frequently battles other trades in an 
effort to prevent them from disturb- 
ing or touching the sealant prior to 
cure. Often it is a question of the 


Di ada Ss ee a —— —e H oad 
ee) me a me 
ee iat, em ‘ | 
: 2 “| e j ‘3 ’ . ~ + ’ Hy + = ; : ’ 

’ 4 rh P, = “a he 5° )~ a a ™ ‘ \ 
buk Orie ae ae at a 
>t = a a 
ER Sei ser F_- = a 
. b>} j ‘. : ae wg af J a —P rd ‘ a. = _! 
wy ‘ ee we, : ; R a & > ae 
©. > “ae vw C 7 
/ ~ : , < h in pi ‘ o 
> “ty = 1 -— 4-4... . A 
we fei @ 
. ~] - o , ‘ ~ a 
‘ ’ , 2 
\ Sd a? 4 Da ‘ | oe 
a; . oe hed } - th . } . , , i 
hs phe » | fr i A 
eee 
'S- 
Ww 
ty 
id 
al 
e 
ir 
d 
t SC : 
y ; 
7 
a IE ‘ . 
* o| & ° . : 
Sag” nat? i y 4. ‘ ., Pi, 
ty ” ee | R As “ ty 
ah. \ etsy... Al . / Dd 4 ff 
ADHESIVES AGE, MAY, 1959 43 
‘yg Fa Me! : a ae ie my zm a a — Biv): a - a 
; . ee ae a a | . Bie 
.: aa ol es: a -; <9 - oo ae 


general contractor's attitude on the 
job as to how it is to be applied, 
where it is to be applied, and under 
what conditions it is to be applied. 
He said that one of the basic things 
on a job is to make a proper diagno- 
sis. Both contractor and architect 
must work together from the very 
outset. He stated that there should 
not be a division of responsibility on 
a specific job in order to assure 
that the job itself is guaranteed prop- 
erly. Citing an example, he said in 
the case of a curtain wall structure, 
the fabricator should control the 
polysulfide sealant through his sealant 
contractor. The fabricator, in addi- 
tion, should also handle the glass, 
and under him, the glazing subcon- 
tractor. 

Speaking from the viewpoint of 
the glass manufacturer, Mr. Whitte- 
more stated that adhesion to glass 
by other materials is a problem of 
major proportions. He explained 
that glass is non-absorbent; has a 
high polish; its heat capacity is great 
enough to cause condensation when 
ambient air conditions change rap- 
idly; and the exact physical or chem- 
ical nature of its surface is not 
wholly understood under varying 
conditions of humidity and solariza- 
tion, including ultra-violet radiations. 

The panel and audience then dis- 
cussed the speakers’ remarks, cover- 
ing such issues as: What is being 
done to determine a specification for 
curtain wall sealants?; Can the appli- 
cator expect heln on the job from 
the sealant manufacturer?; What is 
being done in coloring of tapes?; 
and What about a one-part poly- 
sulfide? 


New Developments 


The second day’s session dealt 
with new developments in materials 
and techniques. Clayton S. Myers, 
project manager, New Product Mar- 
ket Development Department, Union 
Carbide Plastics Co., served as chair- 
man of the meeting which included 
talks by James F. Wernersbach, mar- 
keting coordinator, Enjay Co., whose 
subject was “Butyl Sealing Mate- 
rials’; P. S. Sussenbach, Presstite 
Division, American Marietta Co., 
“Polybutane ealing§ Materials”; 
George J. Schulte, product manager, 
Adhesives, Coatings & Szalers Divi- 
sion, Minnesota Mining & Manufac- 
turing Co., “Polysulphide Sealing 
Materials”; John W. Winkler, vice- 
president, Coast Pro-Seal & Manu- 
facturing Co., “Polyurethane Calk- 
ing Materials.” 

Also H. M. Johnson, product 
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Judson W. Arnold 


Named By Shawinigan 


Judson W. Arnold has been ap- 
pointed to the newly created post of 
director of development for Shawini- 
gan Resins Corp., Springfield, Mass. 
Mr. Arnold formerly was general 
manager of the company’s Gelvatex 
Division, Anaheim, Calif. The com- 
pany also announced the appoint- 
ment of Donald A. Gendron to suc- 
ceed Mr. Arnold as division general 
manager. Mr. Arnold holds a B.S de- 
gree in chemistry from the University 
of New Brunswick. Prior to joining 
Shawinigan’s Gelvatex Division in 
1956, he was technical director of 
the Sherwin-Williams Co. of Canada, 
Ltd., for eight years. Mr. Gendron, 
a graduate of Manhattan College, 
joined the division in 1957. He for- 
merly was sales manager for National 
Paint and Varnish Co., Los Angeles, 
Calif. 


manager, Rubber Silicones Division, 
Union Carbide Corp., “Silicone Seal- 
ing Materials”; Robert H. Barton, 
technical representative, E. I. du 
Pont de Nemours & Co., Inc., “Neo- 
prene Gaskets”; George S. Page, 
manager, Architectural Division, 
Pawling Rubber Co., “Preformed 
Gaskets”; John Dinkeloo, partner, 
Eero Saarinen & Associates, “Struc- 
tural Gaskets”; and Robert Bostwick, 
chemist, Union Carbide Plastics Co., 
“Sealing Pre-Cast Units.” A question- 
and-answer period, moderated by 
J. M. Roehm (Kawneer), followed 
the talks and closed the two-day 
meeting on sealants for curtain walls. 

The BRI meeting was brought to 
a close after talks were given on re- 
search plans for the 60's and their 
effect on 1970’s buildings. The final 
gathering was under the chairman- 


ship of Dr. G. A. Webb, director of 
administration, Mellon Institute, and 
the speakers were Dr. J. E. Archer, 
director of research, Pittsburgh 
Plate Glass Co.; Dr. J. B. Austin, 
administrative vice-president, __re- 
search and technology, U. S. Steel 
Corp.; Dr. Paul W. Bachman, vice- 
president and director of research, 
Aluminum Company of America; 
E C. Hartman, assistant director of 
research, Aluminum Company of 
America; Dr. S. W. Herwald, vice- 
president of research, Westinghouse 
Electric Corp.; and Dr. Lawrence C. 
Hicks, director, Research and Devel- 
opment Laboratories, Allegheny Lud- 
lum Steel Corp. A question-and- 
answer period preceded final ad- 
journment. 


TAPP! Testing Meeting 


Technical Association of the Pulp 
and Paper Industry has announced 
that its 10th Testing Conference will 
be held at the Multnomah Hotel in 
Portland, Ore. on August 17-21. The 
conference will include two days of 
technical sessions, visits to local pulp 
and paper mills, testing committee 
meetings and a logging trip. A special 
feature of the conference will be a 
panel discussion on pulp evaluation. 
Roy P. Whitney (Institute of Paper 
Chemistry) will be moderator of this 
discussion, which will feature a group 
of recognized authorities in the field 
of pulp evaluation. Curtis M. Wals- 
eth (Weyerhaeuser Timber) is general 
chairman of the meeting, and the 
technical program is being arranged 
by S. M. Chapman (Pulp & Paper 
Research Institute of Canada). A 
small exhibit of testing instruments is 
planned in connection with the meet- 
ing under the chairmanship of Fred 
Bachelder (Testing Machines, Inc.). 


a 


Williamson Kraus 


In our April issue, the photos of 
D. G. Williamson, author of ‘‘Adhe- 
sives and Equipment for Glue Lap Cor- 
rugated Containers,’ and Herbert S. 
Kraus, author of ‘Epoxy Bonding of 
Aircraft Structures," were unintentionally 
switched. The correctly captioned photo- 
graphs appear above. 
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National Starch 
To Change Name 


National Starch Products Inc. has 
announced plans to change its cor- 
porate name to National Starch and 
Chemical Corp., effective May 8. 
The proposed change is said to re- 
flect the increased importance of 
chemical products and processes in 
the company’s business. In announc- 
ing the proposed change, the com- 
pany emphasized that it means no 
lessening of its activities as a lead- 
ing producer of adhesives, starch 
products and specialties for the 
packaging, paper, textile and other 
fields. 

The company claims that as a re- 
sult of its research and development 
work dating back to the 1930’s, it 


~ js today one of the two largest pro- 


ducers of vinyl acetate polymers 
and coploymers in emulsion form 
for the adhesive, packaging, paper, 
textile, paint and other industries. 
The company reports that a sub- 
stantial part of its present sales are 
in chemical products, and many of 
its adhesive, starch and other manu- 
facturing operations involve chem- 
ical processes. The change in name 
will reflect more accurately its pres- 
ent interests which, in addition to 
starch and adhesives, include syn- 
thetic resins, the company states. 


Copolymer Available 


Antara Chemicals Division, Gen- 
eral Aniline & Film Corp., New 
York, N.Y., has developed a new 
vinylpyrrolidone / vinyl acetate copoly- 
mer in solid form which is reported 
to be unique in its film-forming and 
adhesive properties, broad solubility 
range and exceptional compatibility 
characteristics. Known as PVP/VA 
S-630, the new copolymer offers spe- 
cial advantages to manufacturers of 
adhesives including pressure-sensi- 
tive and water-rewettable types, inks, 
Paper coatings, flexible finishes, sizes 
for glass fibers, protective coatings 
and cosmetics, the company states. 


Establishes New Site 


General Mastics, Inc., producer of 
resinous mastic, has moved its plant 
and offices from Chicago, Ill., to 275 
North Forge St., Akron, Ohio. It 
will be operated as a subsidiary of 
the Lustro-Plastic Tile Co. The firm, 
established in 1950 by Nina Himmel- 
right, manufactures resinous mastic, 
which is used to hold plastic tiles to 
walls and floors. 
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Thomas W. Morningstar 


Mark P. Malkovich 


Morningstar Forms New Department 


A new Gum and Technical Prod- 
ucts Department, which will unify 
the operations of two previously dis- 
tinct groups, has been formed by 
Morningstar-Paisley, Inc., New York, 
N. Y. The consolidation of the Tech- 
nical Products Department with the 
Water-Soluble Gum Department is 
designed to provide expanded sales 
and technical service to processors 
and manufacturers who use gums, 
starches and other specialty items 
for stabilizing, thickening, binding, 
gelling, sizing, coating, flocculating, 
encapsulating, etc. 

The new department will coordi- 
nate all technical activities dealing 
with gums and other specialties from 
the customer service standpoint at 
both the product development and 
product application levels. Morning- 
star’s service position in the water- 
soluble gum field was strengthened 
recently by the acquisition of Thurs- 
ton & Braidich, importer and proces- 
sor, and the establishment of a gum 
processing plant in Hawthorne, N. J. 

Thomas W. Morningstar has been 
named general manager of the new 
department, and Mark P. Malkovich, 
who has been specializing in product 
development, has been appointed 
sales manager. Mr. Malkovich brings 
to his new position a wide back- 
ground of experience in sales and 
technical applications. He was gradu- 
ated from Columbia University and 
is a member of SAACI and the Can- 
adian Institute of Mining and Metal- 
lurgy. His prior associations were 


with Arnold, Hoffman & Co., Inc., 
and J. B. Henriques, Inc., New York, 
N. Y., and General Mills, Inc., Min- 
neapolis, Minn. 

The company has also appointed 
Miss Kay Colton as manager of cos- 
metic sales for the department, while 
John Birrell will continue as man- 
ager of corrugating sales. Thurston 
& Braidich personnel who have been 
incorporated into the new depart- 
ment include Charles Rosevear, Jr., 
administrative; Charles M. Ferri, 
technical-field service; and George 
Gilbert and James Sullivan, field 
sales. Other key members of the de- 
partment in sales assignments are 
John J. Quinn and Robin T. Hazell, 
Morningstar's Canadian sales and 
service representatives with offices in 
Toronto, Ont. 


Transmar Bonding Cement 


Transmar, Inc., Chicago, Ill, has 
developed a crystal clear, odorless 
all-purpose bonding cement which is 
said to bond cork-board, cork tiles 
and fiberglass to fiberglass; fiberglass 
tape to fiberglass; fiberglass to metal; 
plastic to plastic; and plastics to non- 
plastics. According to the company, 
the cement can be brushed on 
smoothly and quickly, leaves no 
lumps and makes a smooth finished 
job. Fast drying, it has excellent cov- 
erage and remains flexible. Its mild 
solvents are especially formulated not 
to affect the thinnest plastics. 
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HOW MANY MARKETS* 
i =—-_FOR INDUSTRIAL ADHESIVES CAN YOU SEE IN THIS PICTURE?) . 
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YOU CAN REACH THEM ALL AS A SINGLE GREAT MARKET IN ADHESIVES A 


There are adhesives in practically every product you see these days. 
And great and growing sales opportunities throughout 

American industry for those who sell adhesives or adhesive products 
—or the materials, machinery, equipment, supplies 

and services used to make, ship, store or apply adhesives! 


Ask your A/A representative for the facts 
about this multi-million dollar market—and 
The photo shows 10 markets: about the magazine that gets to the men who 


luggage, footwear, clothing, air- can put your products to work in the 
craft, tires, plywood truck bodies, 


Adhesives Selection: 
A Pictorial Check! s" 
poor Oey 


fecee: Mae cen, Rab Diet products of thousands of companies in over 

he is only part of the story. For 40 major adhesives-consuming industries. 

example, in a single plane today, ee 
there are at least 800 pounds of 12 PALMERTON PUBLISHING CO., INC. NL SE 


to 15 different types of adhesives. 101 W. 31st St., N.Y. 1, N. Y. « Phone: PE 6-6872 
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THAN MEETS THE EYE 


HE ten applications spotted in 

the advertisement on the left 
merely cover the obvious adhe- 
sives uses . . . you probably can 
name scores of others. 


NSIDE the plane, for example: 

floor coverings, furniture, emer- 
gency life-saving gear. A dozen or 
so uses on the instrument panel 
.. + more in the radio compart- 
ment. The number of different in- 
dustries seems endless. 


TEP into the terminal and 
countless other adhesives mar- 
kets come into view. Baggage con- 
veyors, platforms, desks, counters, 
fixtures and flooring are just a few. 


And how many in the cab—car— | 


bus—or train you take home? 


HETHER you can see each ad- 
hesive market or not, you can 
sell them all in ADHESIVES 


AGE. For A/A alone serves the 
men who buy adhesives, materi- 
als, machinery, equipment, sup- 
plies and services for thousands of 
companies that use, make, ship, 


store and apply adhesives. 


OIN those alert companies now 
reaching this vast new market 
as a single market in the advertis- 
ing pages of ADHESIVES AGE. 


SEE your nearest A/A_ repre- 
sentative or write or phone for 


further information today. 


Palmerton Publishing Company, Inc. 
101 West 31st Street, 
New York 1, WN. Y. 


PEnnsylvania 6-6872 
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Wyandotte Sales Up 


Wyandotte Chemicals Corp., Wy- 
andotte, Mich., has reported 1958 
sales of $82,116,603, second best in 
its history, and earnings from opera- 
tions of $2,902,642. Comparable fig- 
ures for 1957 were $85,028,009 and 
$4,775,157. The 1958 earnings were 
the equivalent, after provision for 
$522,644 dividends on preferred 
shares, of $1.67 on the 1,422,873 
common shares. This compared with 
$2.98 on 1,421,563 common shares 
outstanding at the end of 1957 and 
preferred dividends of $533,475. 
The sharp business recession and new 
plant start-up costs resulting from 
the $40,000,000 expansion in facili- 
ties undertaken by the company in 
1957-1959, adversely affected earn- 
ings, but recovery in business began 
in the third quarter and the virtual 
completion of the current expansion 
program is expected to prove to be of 
major benefit through a substantially 
broadened base of manufacture and 
sales. 


Anti-Skid Paper 


Hollingsworth & Whitney Division 
of Scott Paper Co., Chester, Penna., 


| has developed a new type of anti- 


skid paper which is reported to give 
maximum protection against slippage 
of multiwall bags during transit or 
storage. The company reports that 
the anti-skid paper, called Gripper- 
Kraft, is applicable to a wide variety 
of packaging uses in the chemical, 
food, fertilizer, mining, cement and 
other industries where damage to 
bags during shipment or storage in 
warehouses is a major problem. Some 
of the specific products suggested by 
the company for packaging in multi- 
wall bags made of Gripper-Kraft in- 
clude dry adhesives, sugar, feed, 
fertilizer, mineral and mining prod- 
ucts, starch, salt and milk in pow- 
dered form. 


Plastic-Lead Putty 


Devcon Corp., Danvers, Mass., 
has developed a putty like lead ma- 
terial made up of 94 per cent lead 
and 6 per cent plastic that can be 
formed into any shape without heat 
or pressure. According to the com- 
pany, the material, called Devcon L, 
has high impact, compression and 
tensile strength, and exhibits excel- 
lent resistance against most solvents, 
acids, and other chemicals. It bonds 
lead, steel, aluminum, bronze, brass, 
wood, iron, porcelain and many 
other materials to themselves or each 
other, according to a release from 


Devcon Corp. 


Form Sun-Olin Firm 


Sun Oil Co., Philadelphia, Penna., 
and the Olin Mathieson Chemical 
Corp., Baltimore, Md., have agreed 
to form a joint affiliate, to be known 
as Sun-Olin, for the manufacture o1 
urea. The two firms have each put 
up $2 million as initial capital and 
the remaining funds for the project 
will be obtained through bank loans, 
current reports state. To make use of 
surplus capacity for manufacturing 
ammonia, a plant will be erected at 
North Claymont, Del., adjacent to a 
large Sun Oil refinery at Marcus 
Hook, Penna., where the ammonia to 
be used to make the urea will be 
turned out as a by-product. 

Construction is expected to begin 
shortly and production, at the rate of 
200 tons a year, is expected to begin 
in January, 1960. Carbon dioxide, 
to be mixed with the ammonia to 
make the urea, will come from natu- 
ral gas supplied by Sun Oil. Sun-Olin 
will sell a hydrogen by-product back 
to Sun Oil. Since the Sun Oil and 
Sun-Olin plants will be next to each 
other, the ammonia and gases will be 
delivered through connecting pipes. 
For years, urea has been employed 
as a fertilizer and a supplementary 
food for cattle. A big market also 
exists in the industrial chemical field, 
where it is used for making formalde- 
hyde resins, bonding adhesives, dye 
pigments and pharmaceuticals, and 
to treat many different kinds of tex- 
tiles and paper. 


Opens New Laboratory 


Air Reduction Chemical Co., a 
division of Air Reduction Co., New 
York, N.Y., has opened a new 
chemical laboratory and engineering 
office building at Bound Brook, N.J. 
The new $400,000 installation is an 
expansion of the company’s existing 
development facilities at Bound 
Brook. The company reports that the 
new building will be the center for 
the development of chemical proc- 
esses and products, and for research 
on product applications. 


New Polymer Laboratory 


UBS Chemical Corp., Cambridge, 
Mass., has broken ground for the 
construction of its new polymer 
development laboratory and _ pilot 
plant at Marlboro, Mass. The com- 
pany’s main production facilities are 
in Cambridge, where it manufactures 
industrial adhesives, polymer emul- 
sions, coatings, finishes, fabric back- 
ings and a great many other specialty 
items. 
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May 6-8. 36th Annual Meeting of the 
American Institute of Chemists, 
Hotel Traymore, Atlantic City, 
N.J. 


May 6-8. Electronic Materials Con- 
ference, Benjamin Franklin Hotel, 
Philadelphia, Penna. 


May 17-21. 61st Annual Meeting of 
the American Ceramic Society, 
Palmer House, Chicago, III. 


May 25-27. 10th TAPPI Coating 
Conference, Statler Hotel, Boston, 
Mass. 


May 25-27. 42nd Annual Confer- 
ence of The Chemical Institute of 
Canada, Halifax, Nova Scotia. 


May 25-28. Design Engineering 
Show, Convention Hall, Philadel- 
phia, Penna. 


May 25-28. Office Machinery & 
Equipment Exposition, Municipal 
Auditorium, New Orleans, La. 


June 9-12. Material Handling Insti- 
tute Exposition, Public Audito- 
rium, Cleveland, Ohio. 


June 14-17. Annual Convention of 
American Leather Chemists Asso- 
ciation, Grand Hotel, Mackinac 
Island, Mich. 


June 15-19. Annual Meeting of the 
American Society for Engineering 
Education, Pittsburgh, Penna. 


June 19-20. National Hide Associa- 
tion, French Lick-Sheraton Hotel, 
French Lick, Ind. 


June 21-26. American Society for 
Testing Materials, Chalfonte- 
Haddon Hall, Atlantic City, N.J. 


June 22-27. Railways Supply Mfrs. 
Association, Convention Hall, At- 
lantic City, NJ. 


July 1-19. Chicago International Fair 
Exposition, Navy Pier, Chicago, 
Til. 


coming 


events 


July 6-10. Gordon Research Confer- 
ence, Polymers, Colby Junior Col- 
lege, New London, N.H. 


Aug. 18-21. 
Conference, 
Portland, Ore. 


10th TAPPI Testing 
Multnomah Hotel, 


Aug. 31-Sept. 4. Gordon Research 
Conference, Chemistry of Adhe- 
sion, New Hampton School, New 
Hampton, N.H. 


Sept. 10-11. ASME Wood Industries 
Conference, Multnomah Hotel, 
Portland, Ore. 


Sept. 21-25. 14th Annual Instrument- 
Automation Conference and Ex- 
hibit, International Amphitheatre, 
Chicago, Il. 


Sept. 21-25. International CIB Con- 
gress of 1959, Rotterdam, The 
Netherlands. 


Sept. 27-30. American Institute of 
Chemical Engineers, St. Paul, 
Minn. 


Sept. 28-30. American Oil Chemists’ 
Society, Hotel Statler, Los Angeles, 
Calif. 


Oct. 7. Society of Plastics Engineers, 
Cleveland Section, Cleveland, 
Ohio 


Oct. 18-22. The Electrochemical So- 
ciety, Inc. Deshler-Hilton Hotel, 
Columbus, Ohio. 


Oct. 20-24. 24th Paint Industries’ 
Show, Convention Hall, Atlantic 
City, N.J. 


Jan. 12-15, 1960. 16th Annual Tech- 
nical Conference, Society of Plas- 
tics Engineers, Conrad Hilton Ho- 
tel, Chicago, II. 


Jan. 26-27, 1960. Society of Vacuum 
Coaters, Technical Conference, 
New York, N.Y. 


Feb. 2-4, 1960. 15th SPI Reinforced 
Plastics Division Conference, So- 
ciety of the Plastics Industry, Inc., 
Edgewater Beach Hotel, Chicago, 
Ill. 


Amory Smith 


Avery Names Manager 


Avery Label Co., Monrovia, Calif. 
has appointed Amory Smith regional 
sales manager of its newly-opened 
sales office at Atlanta, Ga. Mr. Smith, 
formerly district manager of Avery's 
Chicago office, will make his head- 
quarters at 1038 West Peachtree 
St., N.E., Atlanta 9, Ga. The com- 
pany also announced the appoint- 
ments of Henry Evjen as sales repre- 
sentative in western Tennessee and 
northern Mississippi; John Cottrell 
to cover eastern Tennessee; D. B. 
McLay to cover northern Alabama; 
and Ken Miller to handle sales in 
Florida. 


Glue To Restore Ship 


Cascophen, a waterproof resorci- 
nol glue, developed by Borden Chem- 
ical Co., will be used in the restora- 
tion of the U. S. Frigate Constella- 
tion, the world’s oldest ship still 
afloat. One hundred gallons of Cas- 
cophen have been donated by Borden 
to the Constellation Restoration Pro- 
gram. They will be used to restore 
the exterior hull planking and will 
hold the planks to the 12 x 12 frames 
of the ship. Two days older than the 
Navy Department, the Constellation 
served in every war since 1798. A 
commissioned ship for 155 years, it 
was the Flag Ship of the Atlantic 
Fleet during World War II. 


Ciba Offers Nomograph 


Structural Resins Department, 
Ciba Products Corp., Kimberton, 
Penna., is offering, without cost or 
obligation, an Araldite Epoxy Resin/ 
Hardener Nomograph. According to 
the company, the Nomograph will 
aid in the determination of epoxy 
resin/hardener ratios. 


ADHESIVES AGE, MAY, 1959 
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TAPP! Plans 10th Annual 


Coating Conference on May 25-27 perience with Control Charts on 


The 10th Annual Coating Confer- tanium Pigments); and “Modifica- (Rochester Institute of Technology); 


ence of the Technical Association of tion of Coating Color Flow Prop- “ . . 
the Pulp and Paper Industry will be erties with Amines,” by Wade Clax- ae” ae oe 
held at the Statler-Hilton Hotel, Bos- | ton (Minerals & Chemicals). eg ae 2 
4 , Additives,” by A. Miller (Kelco); 
ton, Mass., on May 25-27. The pro- Panel Symposium on Coatings: “ : : 
f h alee : BP P dF “Coat and “Rheological Properties of Sus- 
gram for the technical sessions is: ast, Present an uture—“Coat- pensions and Polymeric Solution,” 


First Technical Session—*Prog- ings Past,” by N. I. Bearse (Ox- Pinaceae 
ress Report No. 2—TAPPI Project ford-Champion); “Board Coating,” ~ Bocce Memner (Univesity of 
600,” by J. V. Robinson (Mead by W. H. Aiken (Diamond-Gard- ‘ 
Corp.), and “The Interpretation of ner); “Coatings Present,” by Harold 


Statistical Data Obtained in the Annis (Oxford Paper); and “Coat- New Polyester Resins 
by Paul Thoma 


Coating Process,” by Robert C. ings Future,” 
Chase (University of Maine). (Time). 


Second Technical Session—“The Third Technical Session—“The Falls, N.Y., has developed two poly- 
Kohler Coating Method,” by J. R. Effect of Styrene-Butadiene Ratio ester resins, Heterofoam 10 and 
Gunning (Provincial Paper Ltd.) on the Properties of Clay Coated Heterofoam 14, which can be used to 
and John B. Kohler (Consulting Papers,” by H. C. Carlson (Kop- make rigid urethane foams. The 
Engineer); “The Comparison of the pers); “Study of the Water Reten- company reports that the products 
Air Doctor and Blade Coater,” by tion of Latex Bound Clay Coating have excellent adhesion properties as 
George Booth (Black-Clawson); Colors,” by C. W. Cairns (Dow well as permanent high-level fire re- 
“New Coating Preparation at Blan- Chemical); “Microparticle Size sistance; high strength; dimensional 
din Paper Company,” by C. A. Rich- Vinyl Acetate Copolymer Emulsion stability at high temperature and hu- 
ardson (Blandin); “The Optical as Economical, Low Odor Clay midity; low thermal conductivity; 


Efficiency of Titanium Dioxide Pig- Coating Binder,” by N. Tompkins resistance to water absorption and 
ments in Paper Coating,” by F. R. (Dewey & Almy); “High Amylose low moisture permeability; and out- 
Marchetti and W. R. Willets (Ti- Corn Starch—Properties and Pros- standing permanence. 


pects,” by F. R. Senti (U.S. Depart- 
ment of Agriculture); and “Cationic 
Starches as Paper Coating Binders,” 
by D. S. Grief (National Starch). 
Fourth Technical Session—“Ex- 


Ink-Film Thickness and Sharpness,” 
by W. L. Rhodes and J. Petrycki 


Hooker Chemical Co., Niagara 


Adhesives 
for Wood 


242 Pages ° Illustrated - $5.00 


This book will serve as a guide for the younger 
technician and provide a ready reference for 
the experienced man. Considering the age- 
old problem of the engineer—how to join 
components together—this book covers the 
joining of wood-to-wood as well as wood-to- 
metals and plastics. Truly a must for any ad- 
hesives library. 


Order Your Copy From 


ADHESIVES AGE 


101 West 31st Street, New York 1, N.Y. 


Add 3% for New York City Addresses. 
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New TEMP-R-TAPE’C 
002” thick, 2750 v/m 
pressure sensitive TEFLON* tape 


For -100°F to 500°F applications 


TEMP-R-TAPE® C, CHR’s newest pressure-sensitive tape, is made of 
ultra-thin, high dielectric, cast Teflon film to which a silicone poly- 
mer adhesive has been applied. Both pressure-sensitive and thermal 
curing, the adhesive sticks well to any surfece over a —100°F to 
500°F (—70°C to 260°C) temperature range. Providing an easy-to- 
apply, extremely thin, high dielectric insulator (2750 volts/mil), 
TEMP-R-TAPE C was designed for and is now being used in the 

facture iniature electronic units to withstand Class H and 
higher temperature requirements. Send for data on TEMP-R-TAPE C 
and CHR’s other extreme temperature, electrical and mechanical 
pressure-sensitive tapes. 


CONNECTICUT HARD RUBBER 


NEW HAVEN 9 (Gi R CONNECTICUT 
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Samuel G. Baker, head of Organic 
Chemicals Division at DuPont, has 
been named “most distinguished 
alumnus” for 1959 by the University 
of Washington. 


Hsueh-Ting Lee has joined the Plas- 
tics and Adhesives Research Section 
at Picatinny Arsenal, Dover, N.J., as 
research chemist. 


James W. Swaine has been elected to 
the post of vice-president of General 
Chemical Division, Allied Chemical 
Corp. 


William J. Kelly has been named 
technical representative for the In- 
dustrial Products Department of 
Canadian Resins & Chemicals Ltd. 


Robert S. Lambert, Jr., formerly 
with Dresser Industries, has been ap- 
pointed manager of manufacturing 
for Air Accessories, Inc. 


Donald J. Giroux has been appointed 
general manager of H. B. Fuller Co. 
(Canada) Ltd., a newly formed sub- 
sidiary of H. B. Fuller Co. 


man names 


ty ry 


in the news |_ 
ta 


Col. Gregory “Pappy” Boyington, 
formerly aircraft products manager, 
has been appointed vice-president, 
public relations by Coast Pro-Seal & 
Mfg. Co. 


Duncan Douglass, formerly general 
manager of B. F. Goodrich Chem- 
ical (Canada), has been named 
operations manager for sales services 
of B. F. Goodrich Canada. J. C. Pa- 
vanel has been named sales manager 
at B. F. Goodrich Chemical (Can- 
ada). 


Donald B. Tuson has been named to 
the newly created post of vice- 
president, finance, of Reichhold 
Chemicals, Inc. 


Robert W. Wert has been named 
field representative for chemical dis- 
tributor operations for the Minerals 
& Chemicals Corp. of America. 


John Klassen, formerly research 
supervisor, has been named tech- 
nical superintendent at the Sarnia, 
Ont., linear polyethylene plant of 
Du Pont of Canada. 


Bernie G. Edstrom 


Joins Palmerton Staff 


Bernie G. Edstrom has been ap- 
pointed advertising sales representa- 
tive for Palmerton Publishing Co., 
Inc., New York, N.Y. Mr. Edstrom, 
who will have his headquarters at 
2169 Eldred Avenue, Cleveland 7, 
Ohio, phone Lakewood 1-7900, will 
cover Ohio, Michigan, Western 


Pennsylvania and Western New 
York. A native of the Cleveland 
area, he has been engaged for sev- 
eral years as a publication repre- 
sentative, calling on manufacturers 
and agencies for various journals. 
He will represent all three Palmerton 
publications: ADHESIVES AGE, Rubber 
Age and Rubber Red Book. 


Hooker Appoints Four 


Eastern Chemical Division of the 
Hooker Chemical Corp., Niagara 
Falls, N.Y., has named John S. Coey, 
a corporate vice-president in charge 
of eastern chemical sales, sales man- 
ager of the Eastern Chemical Divi- 
sion. Robert F. Schultz, formerly 
works manager of the Niagara plant 
has been named production manager 
of the division; A. Richard Perry, 
formerly assistant comptroller, has 
been named division comptroller; 
and Philip D. Bosso, who was per- 
sonnel director at the Niagara plant, 
has been appointed industrial rela- 
tions manager of the Eastern Chemi- 
cal Division. 


Walter C. O’Leary 


Mr. O’Leary’s special inter- 
est for the last six years has been 
the development and application 
of high strength adhesives for 
use in bonding metals and hon- 
eycomb structure. A member of 
the ADHESIVES AGE Editorial 
Advisory Board, he has been 
employed by the Minnesota 
Mining and Manufacturing 
Company for 12 years. 

His responsibilities have in- 
cluded research and develop- 
ment in the field of adhesives 
and related products. However, 
he has also held pivotal posts in 
the 3M Company’s laboratory 
administration and management 
divisions. At present he is tech- 
nical director of the company’s 
Adhesives, Coatings and Sealers 
Division. 

Mr. O'Leary received his aca- 
demic training at Alfred Uni- 
versity and New York State Col- 
lege of Ceramics in Alfred, New 
York. In 1946, he obtained a 
B.S. degree in chemistry from 
the University of Detroit. Be- 
fore coming to Minnesota Min- 
ing, he worked for Briggs Mfg.. 
R. P. Scherer Corp., and Plas- 
wood Corp. 

A member of various techni- 
cal and professional associa- 
tions, Mr. O'Leary has been 
particularly active in the Amer- 
ican Chemical Society. Because 
of his special knowledge of the 
subject, at a recent meeting of 
the Society of Aircraft Mate- 
rials and Processes Engineers he 
presented a paper dealing with 
various factors bearing on the 
design of honeycomb adhesives. 

Born in Utica, New York, Mr. 
O'Leary is married and the 
father of five. 
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Design Engineers To 
Display Adhesives 


The 1959 Design Engineering 
Show, to run concurrently with the 
Design Engineering Conference on 
May 25 to 28 at Convention Hall, 
Philadelphia, Penna., will feature dis- 
plays by several adhesives manufac- 
turers. The conference is sponsored 
by the Machine Design Division of 
the American Society of Mechanical 
Engineers in cooperation with the 
ASME Philadelphia Section. 

Industrial Division of the 
Armstrong Cork Co., Lancaster, 
Penna., will have displays on ad- 
hesives, gaskets, vibration damping 
felts, friction materials and teflon, 
cast urethane and asbestos products. 
In addition to static displays, there 
will be four dynamic demonstrations. 
One of these will be an adhesives ex- 
hibit, which will demonstrate the ef- 
fectiveness of the new Eastman 910, 
distributed by Armstrong, by bonding 
samples on the spot. 

The company will install a special 
telephone booth with a direct line to 
its Research and Development Center 
in Lancaster for handling questions 
when detailed chemical and physical 
knowledge is not available at the ex- 
hibit booth. Visitors seeking detailed 
technical information about specific 
products will be invited to pick up 
the telephone and speak directly with 
Armstrong’s research man _ respon- 
sible for that product. 

Permacel, New Brunswick, N. J., 
will feature several new products at 
its display. Exhibits will include 
Permacel Ribbon Dope Thread Seal- 
ant, several new epoxy resin systems, 
electrical tapes and heater element 
sandwich materials. Permacel Ribbon 
Dope Thread Sealant is said to be a 
completely new kind of pipe dope 
with qualities superior to any other 
method of pipe joint sealing. Epoxy 
resin Permacel PRH 400 is a solvent 
based epoxy system and is recom- 
mended for use as a protective coat- 
ing for printed circuits and other elec- 
trical and electronic components. 
PRH 401 is a single component sys- 
tem, recommended for use in ad- 
hesive for metals; impregnating of 
coils; manufacture of stators and ro- 
tors; and dry lay-up applications of 
glass cloth. 

New Permacel Electrical Tapes 
will include Permacel 246 Electrical 
Grade Rayon Reinforced Film Tape 
and Permacel 422 Teflon Film Tape, 
pressure-sensitive. Another product, 
Permacel PSR 2700 is a new heater 
element sandwich material recently 
developed by the company. Also fea- 
tured will be Permacel ET 3700 
Skived Teflon Film. 
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No. 2 of a Series 


GRIPPING STORIES 


from the files of Angier Adhesives 


he “Do-it-Yourself” craze was a 
great inspiration to an ambitious young tile maker 
in Showerville. 

“If I make my own adhesives instead 
of buying them,” he reasoned, “I can boost 
my profits on every sale.” 


So—after some expensive preparation 
—his home-made product hit the market. 
But the market hit back—and hard—when his 
tiles began popping like tiddlywinks. Only then 
did he realize that the fine art of making adhesives 
was no job for beginners. 


x For true economy in adhesives, call in 
an Angier man. In addition to his long experience 
with adhesives for countless specialized uses, 
he offers you Interchemical’s vast fund of research 
information and application methods. It is this 
unique combination of technical “know-how” that 
so often produces the right adhesive for the 
lowest possible cost per end-product unit. 


Call or write today for 
complete information. 


ANGIER 
ADHESIVES 


INTERCHEMIGAL CORPORATION 


Finishes Division 


DIVISION OF 


120 Potter St., Cambridge 42, Mass. 
Midwestern Piant: HUNTINGTON, IND. 


| Ff] 
" ae 
| (hos aN | 
| CK EE 
@ 2 a TI 
>) 4 . 
| J bs amas (4h 
: | CN 
Ch “eCaso ofl ff 
°) PROF 
A 
| i Nr 
/ 
y ee 
of 
E 
ee 
a 7 
5 a 
‘a 
| ee See 
Pe 
| a 
es - * 
a gy.) | oe oe oe 


patent review 


By MELVIN NORD 


Plastic Strip Bandages 


U. S. Patent 2,862,846, issued De- 
cember 2, 1958 to Benjamin B. 
Blackford and William J. Gross, as- 
signed to Johnson & Johnson, de- 
scribes a process for producing plas- 
tic strip adhesive bandages. 


The laminate is withdrawn from 
the roll, and passed around a guide 
roll (17), at which point liner paper 
(16) is withdrawn and wound up on 
roll 20. The web (5) continues be- 
tween a punch roll (21) and an 
anvil roll (22), at which point vent 
holes are punched through the lami- 
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As shown in the schematic dia- 
gram, reference number 10 desig- 
nates a roll of a web or sheet of lami- 
nate material (5). The laminate is 
formed from a layer of paper 0.003 
to 0.012-inch thick. Superimposed 
on the carrier paper, and adhering to 
it is a layer of plastic film, which 
may be 0.001 to 0.010-inch thick. 
The plastic film is formed of a vinyl 
type plastic such as polyvinyl chlo- 
ride compounded in known manner 
with other materials such as plasti- 
cizers and stabilizers. It has on its 
top surface a thin layer of adhesive, 
which may be a compounded mix- 
ture containing the usual rubber base, 
tackifier and plasticizer. Superim- 
posed on the adhesive layer is a layer 
of liner paper (16), preferably 
treated with materials such as a sili- 
cone polymer, which serves to pre- 
vent sticking of the adhesive layer 
to other layers of the laminate in 
the roll (10). 
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nate. It then passes over roll 
26, where it picks up gauze pads 
(27) and meets a supporting table 
(28). Pads (27) are formed from 
a continuous strip or multiple of 
strips of gauze (30), folded and 
severed by a knife, shown schemati- 
cally at 31, which co-acts with an 
anvil (32). 

The laminate (5) continues its 
travel along the table (28) and 
reaches a roll (35) where two con- 
tinuous strips of sheet facing. mate- 
rial (36) are added, one on each 
side of the row of gauze pads (27) 
and overlapping near the center of 
the laminate. The laminate then 
passes between plaster pull rolls (37 
and 40), which may be suitably 
knurled to assure positive motion. 
The upper pull roll (37) has a re- 
ceded center portion to accommo- 
date the gauze pads placed near the 
center of the web (5). The endwise 
protruding portions of the roll sur- 


face thereby serve in cooperation 
with the lower pull roll (40) to press 
facing strips (36) to a substantial 
degree into intimate contact with 
adhesive on either side of the cen- 
trally disposed row of gauze pads 
(27) to form a composite layer. 
As the laminate (5) passes 
around the roll (40), it is formed 
of a bottom layer of carrier paper, 
a layer of plastic film having an ad- 
hesive surface, a row of gauze 
pads, and a layer of facing sheet 
covering and pressed to a substan- 
tial degree into the adhesive. After 
the web rounds the roll, the carrier 
paper (11) is removed and wound 
up on roll 41. The laminate is re- 
moved from roll 42 by metering 
rolls (45 and 46), which feed the 
web at a uniform rate into an indi- 
vidual bandage-cutting unit (47). 


Adhesive for Metals 


U. S. Patent 2,859,200 issued 
November 4, 1958 to Risto P. Lap- 
pala and assigned to Bjorksten Re- 
search Laboratories, Inc., discloses 
an organic adhesive adapted to ad- 
here metals to one another, and to be 
applied and cured at room tempera- 
tures. 

An example of the composition 
used is the following: 10 grams 
methacrylic acid inhibitor free; 90 
grams methyl methacrylate inhibitor 
free, and 30 grams polymethyl 
methacrylate molding granules. 
These ingredients are heated at about 
130°F. and agitated until the poly- 
methyl methacrylate is dissolved. 


Laminate Protein Adhesive 


U. S. Patent 2,862,896, issued De- 
cember 2, 1958 to Joseph B. Dede 
and Donald A. Watson, assigned to 
Monsanto Chemical Co., describes 
a process for preparing modified 
protein adhesives which are suitable 
for use in laminating wood to itself 
or other materials. 

A dry base for a protein glue is 
prepared by dry blending 15 parts 
of casein, 53 parts of soybean flour, 
and sufficient amounts: of conven- 
tional additives such as defoaming 
oils, wood flour, sodium fluoride, 
sodium carbonate, and hydrated 
lime to make 100 parts of dry blend. 
One hundred parts of the dry blend 
are stirred into 200 parts of water 
until a smooth paste is formed; the 
mix is allowed to stand for about 
15 minutes, and another 40 parts of 
water are added with agitation. 
Stirring is continued for about 15 
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minutes, and 85 parts of a 50% 
solids latex of a quadricomponent 
interpolymer ate added. Stirring is 
then continued until the latex is 
thoroughly blended with the protein 
paste. 

The quadricomponent interpoly- 
mer is an interpolymer containing, 
for example, (1) an unsaturated 
ester of alkyl methacrylate, (2) acry- 
lonitrile, (3) methacrylic acid and 
(4) styrene. 


Plywood Adhesive 

U. S. Patent 2,862,897, issued De- 
cember 2, 1958 to Eugene M. Bar- 
rentine, Theodore S. Hodgins, and 
Frederic J. Shelton, assigned to 
Reichhold Chemicals, Inc., describes 
a method of preparing an adhesive 
composition for use in the manufac- 
ture of plywood. 

In particular, the invention relates 
to the production of aqueous solu- 
tions of phenol-formaldehyde resin- 
ous products combined with hy- 
droxyalkylcellulose as a_ thickening 
agent. 


Dispersible Starch 


U. S. Patent 2,865,775, issued De- 
cember 23, 1958 to James W. Todd, 
assigned to National Industrial Prod- 
ucts Co., describes a process for 
preparing cold water dispersible 
starch. 

The process consists of mixing 
starch of which at least 50% is thin 
boiling, with borax in a quantity of 
about 34% by weight of the starch 
on a dry basis, and with sulfuric 
acid in a quantity of about 6% of 
the weight of the starch on a dry 
basis. 


Pressure-Sensitive Tape 


U. S. Patent 2,862,613, issued De- 
cember 2, 1958 to Albert J. Klemka 
and Charles O. Pike, assigned to Nor- 
ton Co., describes a pressure-sensi- 
tive adhesive tape having improved 
release characteristics. 

It has been discovered that when a 
release agent is incorporated into the 
backsize of a tape and then the back- 
size is placed in close proximity to 
the pressure sensitive adhesive mass 
of the tape, as by winding the tape 
into roll form, the adhesive will grad- 
ually dissolve or extract the release 
agent from the backsize and thus re- 
duce the release characteristics of 
the tape. Attempts to incorporate a 
sufficient amount of release agent in 
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the mass to produce effective release 
characteristics in the finished tape 
have resulted in marked deteriora- 
tion of the adhesive mass, particu- 
larly as to its adhesive characteris- 
tics. 

However, it has been found that 
by incorporating in the mass a small 
amount of the same or a similar re- 
lease agent as that also incorporated 
in the backsize, the tendency for the 
release agent to migrate to the mass 
is substantially eliminated, the adhe- 
sion of the mass is not impaired, and 
the effective life of the release agent 
is extended far beyond that possible 
by any other procedure. 
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Figure 1 


In Figure 1, the numeral 10 rep- 
resents a tape backing which may be 
either fibrous or non-fibrous. Applied 


Subject 


Lint remover and 
pressure sensitive 
adhesive tape dis- 
penser 


Glue tipping ap- 
paratus 


Pressure sensitive 
adhesive article 
containing dextran 


Other Patents of Interest 


Inventor or Assignee 
William Berezny 


Carlisle G. Lea et al. 


The Commonwealth En- 
gineering Co. of Ohio 


to one surface of this backing (10) 
is an adhesive repellant or backsize 
coating (11) containing release agent. 
On the opposite side of the backing 
is a pressure-sensitive adhesive coat- 
ing (12) containing release agent. 


Figure 2 


Figure 2 illustrates a roll of dou- 
ble-face adhesive tape (22) having 
pressure-sensitive adhesive coatings 
on both surfaces. In accordance with 
the present invention the pressure- 
sensitive adhesive coatings each con- 
tain release agent. Inter-rolled with 
the tape is a removable liner (21) 
having an adhesive repellant coating 
containing release agent on both 
sides. 


Patent No. Date 

2,854,682 10/ 7 /58 
2,855,892 10/14/58 
2,855,925 10/14/58 


Adhesivity of bi- Esso Standard Societe 2,856,308 10/14/58 
tuminous binders Anonyme Francaise 

Foundry sand Borden Co. 2,856,381 10/14/58 
binder composition 

Production of an ad- Philipp Albrecht et al. 2,857,288 10/21/58 
hesive for floor 
coverings 

Sulfur-curable E. I. du Pont de 2,858,287 10/28/58 
polyalkyleneether Nemours & Co. 


polyurethane ad- 
hesive compositions 


Copies of any patents, including those described here, are available 
from the Commissioner of Patents, Washington 25, D. C., for 
25 cents each. Do not send stamps. 
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Portable Cold Glue Mixer 


A portable, motor driven machine 
for preparing all sorts of cold ad- 
hesives, and other materials with 
similar characteristics, is said to 
eliminate the hard work and un- 
certainty of mixing such glues in 
small quantities by hand. Four sizes 


are offered: 2, 5, 72 and 15 gallons 
mixing capacity. The base and arm 
of the machine are of welded steel 
construction, finished with gray 
enamel. The ball bearing motor is 
built especially for vertical opera- 
tion, and is fitted with a plug and 
cord for light socket use. Single 
phase, 60 cycle, 115 volt is standard. 
The agitator works in the vertical 
position, the three adjustable revolv- 
ing paddles being supplemented by 
three stationary vanes which provide 
the effect of two-way agitation. The 
hinged arm may be swung up to al- 
low the pail to be inserted or re- 
moved. Black Brothers, Inc. E-73 


Industrial Thermostat 


The Dual Microtrol, a high qual- 
ity, hydraulic bulb type, sensitive 
thermostat, is recommended for use 
on water baths, incubators, ovens, 
sterilizers and related units. A unique 
design, featuring two _ individual 
switch carrier arms and one common 
sensing element, is said to permit 
great versatility. The unit may be 
used to provide a setting of two pre- 
selected temperatures for quick 
duplication; as a safety control; and 


‘EE 
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for programming at low cost. Re- 
sponse sensitivity of + 1°F. is claimed 
to actuate the control. The unit is 
completely enclosed in an enameled 
steel case, 24-inch wide by 4%-inch 
deep by 4%4-inch high, ready for 
panel or external mounting. Two 
temperature ranges, 50°F. to 220°F., 
and 100°F. to 550°F., are available 
for 115 or 230 volts. Blue M Elec- 
tric Co. E-74 


Automatic Spray Gun 


An automatic spray gun, de- 
signated Type AGA, is built for mass 
production spray application of 
liquids, including adhesives, to arti- 
cles being produced on automatic or 
semi-automatic machines. Various 
nozzle combinations are said to pro- 


vide complete interchangeability for 
the type liquid or adhesive being 
sprayed. The unit is air operated, and 
is said to offer split second starting 
and. stopping. The spray pattern is 
manipulated by a pattern adjusting 
nut. The removable spray head, with 
the wide range of nozzle combina- 
tions, is designed to allow for quick 
conversion to utilize changes in mate- 
rials. The unit is 7 x 2% x 2%-inches 
in size, and is said to be easily in- 
stalled in close quarters and in com- 
pact groupings of several guns. 
The mounting stud and _ various 
clamping fixtures provide complete 
flexibility. The design of the gun, 
featuring a fast acting piston with 
positive mechanical linkage, is said 


} 
J 
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to offer split second starting and 
stopping. Net weight of the unit 
is 2% pounds, and shipping weight 
is 4 pounds. DeVilbiss Co. E-75 


Hot Melt Adhesive Applicator 


A new hot melt adhesive appli- 
cator, designed for installation on 
parent machines processing contin- 
uous webs of material, feeds, melts, 
and applies cord-like adhesives 
through a nozzle. The mechanical 
drive for the unit, which is desig- 
nated Thermogrip Applicator, Model 
CN, is taken from the base machine 


and in a ratio that maintains adhe- 
sive output proportionate to material 
speed. Adhesives may be applied up 
or down onto the moving materials, 
and in one or more bands. Thickness 
can be controlled. Uniformity and 
control without waste are said to be 
permitted by the thermostatically op- 
erated heating units located in the 
melting and applying parts. Heat 
controls are readily adjustable to pro- 
vide optimum adhesive perform- 
ance with various materials and 
adhesive formulas. Clean-out of ad- 
hesive pots and rolls is eliminated 
by use of the cord-like adhesive. The 
applying parts of the applicator may 
be assembled in different ways, and 
modified or adjusted to permit in- 
stallation of the gluer on a wide va- 
riety of equipment. United Shoe Ma- 
chinery Corp. E-76 
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Moisture / Volatiles Tester 


A new tester is said to make the 
measuring of moisture or volatiles in 
materials a simple and fast opera- 
tion which unskilled personnel can 
perform with an accuracy of + 
0.05%. Its semi-automatic opera- 
tion eliminates the need for double 


ia 


weighing, desiccator cooling and cal- 
culating. Exclusive updraft baffle heat 
and magnetic damping features are 
claimed to be instrumental in in- 
creasing the testing speed and accu- 
racy. Ten gram samples are weighed 
in special pans and, after any given 
drying periods, moisture loss _per- 
centages may be read directly from 
the scale. The tester has ten sample 
trays, so that a series of samples 
from various parts of a batch may 
be recorded for averaging purposes. 
C. W. Brabender Instruments Co. 
E-77 


Solvent Recovery Unit 


A small, packaged solvent recovery 
unit comes in two forms, a single 
unit model and a double unit model. 
Dimensions of the former are 50 x 
41 x 81 inches, and of the latter 7412 
x 41x81 inches. The unit, which is 
Suitable for use with any process in 
which a water-immiscible solvent is 
lost by vaporization, features heavy 
gauge construction with all metal 
specially treated for corrosion re- 
sistance. Activated carbon, selected 
to provide maximum recovery of 
solvent vapors and years of service 
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life, is used as the basis of the re- 
covery operation. The unit is said to 
also pick up practically all of the 
solvent odors in the working areas. 
Vic Manufacturing Co. E-78 


Heavy-Duty Glue Spreaders 


A series of heavy-duty glue 
spreaders and roller coaters features 
units equipped with 6-inch rolls and 
1¥%2-inch shafts. The machines are 
available in four types: single top 


coater, single botton coater, and two 
models for coating one or both sides. 
New feeder and take-off conveyors 
are also available from the manufac- 
turer. The model illustrated is the 
heaviest of the line. L. R. Wallace & 
Co. E-79 


Can Closing Tool 

A hand-operated closing tool for 
friction top containers is available for 
quart can and gallon pail sizes. Use 
of the tool is said to make sealing 
from 10 to 12 times faster than hand 


sealing. The tool is light but rugged 
and durable, and is designed so as not 
to damage containers. It also allows 
easier and tighter resealing of con- 
tainers. Operation is said to be very 
simple, with no special instruction 
necessary. Gardner Laboratory, Inc. 

E-80 


Portable Tackmeter 


A commercially available instru- 
ment for assessing surface tack 
numerically has been announced. 
Called the Dunlop Tackmeter, it was 
originally developed for the measure- 
ment of tack of rubber or rubber 


4 


products, though it is useful in other 
industries where surface tack is an 
important technological property. 
The instrument can be modified to 
suit less or more tacky surfaces. The 
unit is hand-operated, and easily por- 
table. It assesses the tackiness of a 
surface from measurements which 
are normally carried out at ten 
chosen points of the material surface. 
It does no damage to the surface 
under examination. The principle of 
the Tackmeter is said to result in a 
close reproduction of conditions apt 
to be experienced in practice. Testing 
Machines, Inc. E-81 


FOR MORE INFORMATION on 
the new equipment items de- 
scribed here, use the Reader's 
Service Card elsewhere in this 
issue. 
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Polymers and Resins: Their Chemistry 
and Chemical Engineering. By Brage 
Golding. Published by D. Van Nos- 
trand Co., Inc., 120 Alexander St., 
Princeton, N. J. 6 x 9% in. 744 pp. 
$15.00. 


The author of this book, after 
searching for an up-to-date text which 
presented theory, chemistry, properties, 
manufacture, fabrication and applica- 
tions of polymeric and resinous materi- 
als and being unable to find it, decided 
to write one. The end product, he says, 
is twice the size originally intended 
because there was so much to cover in 
all these fields, despite the fact that 
only products of commercial signifi- 
cance were included for discussion. 
Though he may be surprised at the size 
of this thick volume, he can certainly 
take comfort in the knowledge that he 
has not permitted quality to suffer for 
quantity. He has produced a valuable, 
well-written and highly technical text 
for the advanced and graduate student 
of the chemistry and chemical engineer- 
ing of organic, polymeric and resinous 
substances, and a book which will serve 
for some time as a reference to these 
rapidly expanding fields. 

A listing of the chapter titles indi- 
cates the broad scope of the treatment: 
(1) Introductory Concepts and Defini- 
tions; (2) Functionality and Polymer 
Formation; (3) Mechanical and Chem- 
ical Behavior; (4) Characterization of 
Polymers; (5) Methods of Polymeriza- 
tion; (6) Technology of Manufacture: 
Natural Products; (7) Technology of 
Manufacture: Modified Natural Prod- 
ucts. 

And (8) Technology of Manufac- 
ture: Synthetic Condensation Products; 
(9) Technology of Manufacture: Syn- 
thetic Addition Products; (10) Effect of 
Molecular Structure upon Mechanical 
Behavior; (11) Fabricating and Process- 
ing, and (12) Applications. Subject and 
names indexes close the volume. A list 
of literature references follows each 
chapter. 

As would be expected, adhesives are 
mentioned numerous times throughout 
the book, and in the chapter on “Appli- 
cations” a 10-page survey of adhesives 
is made. This part opens with defini- 
tions of the term “adhesion”, both in 
non-technical and technical terms, and 
continues with an explanation of the 
distinction between “specific” adhesion 
and “mechanical” adhesion. It also 
offers other similar basic information, 
and then launches into detailed presen- 
tations of the various adhesives— 


book reviews 


starch-based, those from natural gums, 
animal glue, thermoplastic and thermo- 
setting synthetic resin, cellulose nitrate, 
urea resin, melamine-formaldehyde 
resin, resorcinol-formaldehyde, furan 
resin, unsaturated polyester resin and 
others. In connection with these, vari- 
ous commercial applications, the bond- 
ing of different materials, and similar 
subjects are also discussed. Included in 
this part are two tables, one classifying 
adhesives according to the method of 
obtaining flow and solidification, and 
the other according to the base of the 
composition. 

The other references, made in con- 
nection with specific materials, such 
as butyl rubber, or in connection with 
certain applications, as the bonding of 
rubber to steel, are easily locatable by 
the use of the subject index. The author 
has produced an excellent and timely 
volume with extensive coverage of the 
incredibly complex, expanding and im- 
portant fields of polymers and resins. 
The information included will benefit 
not only the student, but the practicing 
engineer and chemist. 


Engineering Materials Handbook. 
Charles L. Mantell, Editor. Published 
by McGraw-Hill Book Co., Inc., 330 
West 42nd St., New York 36, N. Y. 
Approximately 2000 pp. $21.50. 


The authors of this book total over 
150 specialists in various fields. The 
purpose of the volume is to supply the 
practicing engineer, designer, student or 
purchasing agent with an authoritative 
reference work on engineering materi- 
als. The volume opens with a list of 
abbreviations and chapters on proper- 
ties of materials and processing tech- 
niques. It then continues with 39 addi- 
tional chapters on various materials, 
and closes with two chapters on materi- 
als problems of specific industries and 
sources of information. An extensive 
subject index follows the text. 

One of the chapters is devoted to 
“Gaskets, Packings, Adhesives and Ce- 
ments.” About 15 pages are given to 
the latter two. The part on adhesives, 
authored by Roger K. Humke, is a 
short encyclopedic presentation of 
adhesives materials. It opens with a 
definition, and a table listing the ad- 
vantages and limitations of adhesive 
fastening, and another which gives a 
classification of adhesives by method of 
setting to form the bond. Discussions of 
raw materials and end uses are in- 
cluded. Other tables are devoted to 


classification of adhesives by chemical 
type of basic ingredient, and character- 
istics of rubber adhesives. Extensive 
tables, covering several pages each, are 
devoted to adhesives, their types, resist- 
ances and effectiveness; and to a refer- 
ence chart for bonding different ma- 
terials. A list of literature references 
closes the section. 

The part on cements, which covers 
approximately three pages, was au- 
thored by C. R. Payne. In the main it 
is devoted to the chemical resistance of 
the six general types of cement used in 
chemical construction to resist the 
attack of acids, alkalies, corrosive salt 
solutions, solvents and other corrosive 
chemicals. Information on chemical 
properties of the cements and manufac- 
turing data are presented in tabular 
form. A brief discussion in text is de- 
voted to each of the six types—furan, 
phenol formaldehyde, epoxy, polyester, 
sodium silicate and sulfur. 

In addition to the sections specifically 
dealing with adhesives, there are a 
number of other references in other 
sections of the book to bonding ma- 
terials. These are easily located by use 
of the subject index, which is very de- 
tailed. A bibliography of books on the 
subject of adhesives, in addition to the 
literature references already noted, ap- 
pears in a section at the end of the 
book devoted to literature. The reader 
will find a wealth of data in this publi- 
cation, much of which relates to his 
needs in a direct way even though not 
within the chapter on adhesives and 
related materials. 


Trade Literature 


Gluing Guide. A 16-page guide to glu- 
ing for the layman covers all-purpose 
adhesives, contact cements, waterproof 
glues, plastic resin glues and casein 
glues, outlining uses for each and ex- 
plaining how they should be applied. 
A 2-page chart summarizes the infor- 
mation, listing various gluing jobs, re- 
quirements of the adhesives to be used 
and recommendations for specific glues. 
The booklet, which also contains sev- 
eral additional sections, lists many un- 
usual uses for adhesives in the home. 
Borden Co. L-81 


Applying Formica. Tools, tips and tech- 
niques necessary for working with For- 
mica laminates are covered in this 12- 
page photo-illustrated booklet for 
carpenters and contractors. A special 
section is devoted to the selection and 
application of contact cements. Details 
are given on how new or existing sur- 
faces are best prepared for application 
of the adhesive. Simple techniques are 
offered for fitting and trimming the 
Formica and for making window and 
light switch cutouts. Formica Corp. 
L-82 
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Trace Literature 


Epoxy Resin Adhesive. Engineering 
data on high strength epoxy resin ad- 
hesives for metal-to-metal bonding and 
honeycomb sandwich construction are 
given in this 11-page technical publica- 
tion. The properties: and performance 
data of room temperature curing type 
adhesives EC-1294, EC-1472, EC-1474 
and elevated temperature curing types 
EC-1386 and EC-1469 are discussed 
and their industrial potential pointed 
out. Comparative performance data of 
the above adhesives and other high 
strength adhesives are given in detail. 
The booklet also contains information 
on product application and curing pro- 
cedures. Minnesota Mining and Manu- 
facturing Co. L-83 


Pneumatic Conveying Systems. Posi- 
tive pressure pneumatic conveying 
systems which can be adapted for use 
in adhesive manufacturing are outlined 
in this four-page technical bulletin. A 
special series of schematic drawings il- 
lustrates the various diverter valve 
types which are available. In addition, 
detailed descriptions are given of sys- 
tem components such as the blow- 
through airlock feeder, the airlock- 
manifold combination, the collector, 
and the conveyor piping to storage bins 
and processes. The horsepower and line 
size required for systems ranging in 
capacity from 1000 to 60,000 Ibs./hr. 
can be easily determined from a chart 
included. Sprout-Waldron & Co. 1-84 


Molding Material. Complete informa- 
tion on Chem-o-sol, an industrial coat- 
ing and molding material, is given in 
this 12-page booklet. The properties of 
this high molecular weight, polyvinyl 
dispersion are listed and the method by 
which the material is converted from a 
liquid to a solid form is explained with 
the help of charts and photos. Details 
are given on various application meth- 
ods such as dipping, casting, low pres- 
sure forming, wiping, spraying and 
spreader coating. A three-page foldout 
chart gives the uses and properties of 
different compounds available. Chemi- 
cal Products Corp. L-85 


Corrugated Board. Charts, tables, 
specifications, and performance data 
included in this four-page report are 
meant as aids in determining the proper 
grade of board necessary for a particu- 
lar shipping operation. The results of 
actual in-use tests are cited, and graphs 
based on standard Olsen compression 
tests compare the company product 
with regular board under different 
moisture and humidity conditions. 
Hinde & Dauch, Division of West Vir- 
ginia Pulp and Paper Co. L-86 
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Concrete Bonding. A liquid polymer 
which cures to a resilient rubber at 
room temperature when an accelerator 
is added and which is used for con- 
crete-to-concrete bonding is described 
in an illustrated 8-page bulletin. Tables 
present comparative data on compres- 
sion shear strength compared with other 
bonding materials, and on _ flexural 
strength for new-to-old concrete bond- 
ing and old-to-old concrete bonding. 
Similar information for tensile strength 
before and after immersion in water is 
also provided. Text explains advantages 
of the product and application proce- 
dures. Thiokol Chemical Corp. L-87 


Glue Pots. This 16-page catalog con- 
tains prices and specifications on a com- 
plete line of glue pots and cans for 
shipping, storage and bench use. In- 
formation is also given on various types 
of cardboard shipping cartons, mailing 
accessories, and both pail sealing and 
opening tools. Package types available 
include: nozzle-tops, cap-spout com- 
binations, caps with riveted brushes, 
wood-jacketed trade cans, screw tops, 
flanged tops, and rounded cornered 
rectangular cans with tear strips and 
keys, Freund Can Co. 


Aerosol Packaged Adhesive. A photo- 
illustrated folder is on business and in- 
dustrial uses of Quik-Stick, a spray-on 
adhesive. The product sets into a film 
which can be picked up and moved or 
replaced like a pressure-sensitive tape. 
Suggested applications include paint 
masking; attaching operating instruc- 
tions and notes on machines; Jabeling 
crates, cartons and boxes; mounting 
photographs, and bonding leather, 
fabrics and plastics to smooth surfaces. 
Hudson Photographic Industries, Inc. 

L-89 


Release Papers. Samples and technical 
data on the complete line of Ripco re- 
lease papers are contained in_ this 
handsome brochure. Product informa- 
tion sheets point up the availability of 
these silicone and quilon treated papers 
in various grades and in a wide range 
of basis weights. Suggested uses include 
backing for pressure-sensitive tapes and 
labels. Rhinelander Paper Co. L-90 


FOR MORE INFORMATION on 
the trade literature reviewed 
here, use the Reader's Service 
Card elsewhere in this issue. 


Rates: All Gieseiieetions except Posi- 
tions Wanted 


Undisplayed, per inch or fraction .$20.00 
Boxed, per inch or fraction... ..$25.00 
(approximately 60 words per inch) 
Positions Wanted: 

ood me no separate headings | oe 
yy Se ‘less; ‘extra. words, 
10¢ each. Count words for box 
number address. 


Replies will be forwarded via ordi- 
nary mail without charge. 


Note: Cash must accompany order. 


HELP WANTED 

ADHESIVE CHEMIST 
Chemist with a minimum of 5 years experience 
in Latex Adhesive compounding and other ad- 
hesive products, Age 28 to 42 years. Must be 
capable of directing production people and pos- 
sibly other chemists. Salary open, commensurate 
with background and experience. Must be inter- 
ested in management responsibility. This new 
position will provide for a stock option—guaran- 
teed at a fixed price—giving this man an oppor- 
tunity to build an equity with an expanding 
company which has been manufacturing adhe- 
sives for over 25 years. New plant facilities in- 
clude 24,000 sq. ft. area with underground tanks, 
spur, air conditioned facilities including a re- 
search lab. plant located 10 minutes from the 
heart of downtown Los Angeles, Calif. Send com- 
plete resumé with photo. Address Box A-110-W, 
Apuesives Ace. 


PLANT MANAGER 
Experienced, capable of responsible man- 
agement of labor relations, scheduling, cost 
reduction and plant engineering for ex- 
panding Adhesives and Coating manutfac- 
turer in New Jersey location. 

Salary not limited for the right man. 
All replies will be acknowledged. Please 
send resumé of education and experience, 
photograph preferred, and salary require- 
ments. Address Box A-111-W, ADHESIVES 
AcE. 


EQUIPMENT FOR SALE 
FOR SALE—World’s largest stock of Baker- 
Perkins sigma blade, jacketed mixers: (43) 200 
gal., (4) 100 gal., (5) SO gal., (2) 35 gal. 
Prices are lower than ever before! Phone or 
write for details. Perry Equipment Corp., 1414 
N. 6th St., Philadelphia 22, Pa. 


ADVERTISERS’ 
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passing 


Rigid Research 


We doubt that there are any statistics available 
to indicate how many adhesive formulations must 
be prepared and tested before the proper formula- 
tion for a specific application—particularly a new 
application—is determined. We know of some 
cases where hundreds and thousands of formula- 
tions were devised and rejected before a successful 
adhesive was determined. An idea of the pains- 
taking research which is often required before suc- 
cess is achieved may be secured from the work of 
a group of scientists at the University of California 
who have finally obtained a ghostly picture of the 
atomic particle called the Xi zero. The presence of 
this particle, which weighs about 2570 times as 
much as an electron, has been suspected for some 
time, but because it has zero electrical charge it 
left no track to be photographed in experiments in 
which known atomic particles were traced as they 
plunged through a tank of liquid hydrogen. It took 
70,000 photographs to catch one Xi zero in mo- 
tion. We would call that rigid research. 


Hue, Hue 


Remember when you last purchased a gift pair 
of stockings for your wife, daughter or girl friend? 
Once you knew the size and length, the rest was 
easy. You ordered pink or green or grey or black. 
It isn’t that easy any more. A recent advertisement 
for Christian Dior Stockings listed twenty separate 
shades, among them: Fountain Spray (grapefruit 
green), Left Bank (blue turquois), Can Can 
(soft blush tangerine ), Spring Violet (light violet), 
Toast of Paris (medium brown), Scottish Taupe 
(mauve taupe), and Latin Spice (soft spice). Of 
course, we have a few terms among some of the 
newer adhesives, especially those for the household 
market, which come fairly close. There’s a lesson 
in this, somewhere. 


Stretching the Mind 


An advertisement by the publishers of “Great 
Books of the Western World” recently caught our 
eye. It was headed: “How long has it been since 
your mind was stretched by a new idea?” The ad- 
vertisement went on to quote a statement once 
made by Oliver Wendell Holmes: “A man’s mind 
stretched by a new idea can never go back to its 
original dimensions.” For example, a child who 
suddenly realizes that the letters in the alphabet 
are not just isolated sounds and shapes, but mean- 


ingful symbols that form words, has grasped an 
idea that will lead to a continuing expansion of 
his mind. There comes a time, though, in the lives 
of too many of us when our minds become oc- 
cupied only with knowledge we have already 
learned. When that happens, our minds cease to 
grow. As we become more and more absorbed 
with our specialty—whether it is adhesives, law, 
engineering, or science—we almost cease to absorb 
the new knowledge that leads to new concepts. It 
is a horrifying thought, but then most realism is. 
Have you read any good books lately? 


Markets—and Marketing 


Many people come up with interesting, practi- 
cal and useful ideas—but these ideas die aborning 
because they do not have the means or facilities 
of transmitting them to the proper sources. A solu- 
tion to this problem is offered by the Idea Market- 
ing Institute of Upper Darby, Penna. The Insti- 
tute, which is said to operate equally and alike 
for the good and welfare of the public, all indus- 
try and our national economy, has adopted the 
slogan: Don’t sit on it—sell it! Described as a 
public service enterprise, IMI is reported to have 
been founded to (1) Assure you protection of and 
the promptest possible sale of your ideas of value 
at a full and fair price; (2) Make available to in- 
dustry on a fair purchase basis ideas that other- 
wise never come to the attention of its directorates; 
(3) Benefit our national economy by accelerating 
improvement, advancement, new products and 
new business toward constant betterment of our 
way of life and increase of the public purchasing 
power. These are high-minded objectives. Ideas, 
anyone? 


Turnover Toll 


The American Management Association re- 
cently came up with some startling figures relative 
to turnover of personnel, which most of us take for 
granted. The figures: $800 to recruit, process 
orient and train a highly skilled secretary; $400 
for a journeyman machinist; $800 to $1500 for a 
good salesman; $10,000 for a highly trained 
scientist or engineer. These are average figures 
based on turnover costs furnished by controllers 
of nine prominent companies. Anyone inclined to 
doubt the dollar value of effective supervisory 
policies and practices that reduce turnover should 
think real hard about these figures. 
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